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EXECUTIVE SUMMARY

The Central Study Area (CSA) Exposure Assessment presents detailed exposure analyses

for the 10 potentially contaminated areas defined by the Central Study Area Report (SAR).

The c aluations were based on the soil and sediment contaminant concentrations presented

in the site-specific Contamination Assessment Reports (CARs) and the overall SARs and

groundwater contaminants from DP Associates Groundwater Database. The maximum

concentrations for each contaminant detected were extracted from these data and reported.

Draft preliminary pollutant limit values (PPLVs) were computed for each of these

site-specific contaminants as described in Volume IV of the Exposure Assessment Report

for the direct (soil ingestion, suspended particulate inhalation, and dermal contact) and

indirect (open and enclosed space vapor inhalation) exposure pathways. Cumulative PPLVs

were computed for the five exposed populations (regulated visitors, casual visitors,

recreational visitors, commercial workers, and industrial workers). The site-by-site

evaluations consisted of comparisons of the maximum site contaminant concentrations to

their corresponding cumulative Draft PPLVs in order to determine exceedances and, hence,

established a first screen for determining sites which may be considered as candidates for

remedial action during the Feasibility Study. These are ranked into two categories:

Priority 1 which consists of sites where r vailable soil contaminant concentration data

indicate that the maximum detected concentrations exceed the draft human health based

criteria, and Priority 2 which consists of sites where available soil contaminant

concentration data indicate that the maximum detected concentrations do not exceed the

draft human health based criteria. Site designations will be reconsidered throughout the

Endangerment Assessment process as health based criteria are refined and additional data

become available.

No samples from the interior of sewer lines present in the CSA were included in the

analysis since these evaluations are based on soil contaminants only. Sewers are being

considered for remedial action under the ongoing Feasibility Study.

A groundwater plume has been identified in the CSA. Therefore, in addition to the direct

soil exposure evaluations, the significance of the inhalation of volatile groundwater

ix
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3 contaminants which diffuse through site soils was estimated using the open space and

enclosed space vapor inhalation models as described in detail in Volume IV (Sections 4.5

and 4.6, respectively) and the exposure analysis procedures presented in Volume VI-A.

The exposure evaluations were performed for the most sensitive exposed population (i.e.,

the industrial worker).

Of the 10 sites evaluated in the CSA, 7 were designated Priority I sites based on the most

sensitive exposed populations PPLV (i.e., the industrial worker). These include:

"* Pesticide Pit (CSA-la)

"* Complex Disposal Area South (CSA-lb)

"• Complex Disposal Area North (CSA-lc)

"* Sanitary Landfill and Incinerator 834 (CSA-ld)

"* Munitions Test Buildings (CSA-2a)

"* Parking Lot/Scrap Storage (CSA-2b)

"* Section 36 - Low-Level OCP Detection (CSA-4)

Of the 10 sites evaluated in the CSA, 3 were designated Priority 2 sites based on the most

sensitive exposed population PPLV (i.e., the industrial worker). These include:

"• Munitions Test Site (CSA-2c)

"* Incinerator NN3601 (CSA-2d)

"* Chemical Sewers - North Plants (CSA-3)

The contaminants of concern (COCs) in soils (i.e., those displaying cumulative exposure

indices (Els) greater than 0.1) for the CSA, based on the most sensitive exposed population

PPLV (i.e., the industrial worker), are:

"• Aldrin

"* Benzene

"* Benzothiazole

"• Bicycloheptadiene

"* Carbon tetrachloride

"* Chlordane

x
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* Chloroacetic acid

* Chloroform

0 Chlorophenylmethyl sulfide

• Dibromochloropropane

a 2,2-bis(Para-chlorophenyl)-1,1-dichloroethene (PPDDE)

* 2,2-bis(Para-chlorophenyl)-1,1,1-trichloroethane (PPDDT)

* 1,2-Dichloroethane

• 1,1-Dichloroethylene

* Dicyclopentadiene

* Dieldrin

• Dimethyldisulfide

* Endrin

• Fluoroacetic acid

0 Hexachlorocyclopentadiene

* Isodrin

• Methylene chloride

* Methylisobutyl ketone"

* 1,1,2,2-Tetrachloroethane

* Tetrachloroethylene

• Arsenic

• Cadmium

0 Chromium

* Copper

* Lead

The contaminants of significance (COSs) in groundwater (i.e., those displaying vapor

exposure indices (VEIs) greater than 1) for the CSA are:

"* Benzene

"* Carbon tetrachloride

1/ Identified as a COC for the commercial worker only (see Volume VII. Section 4.2).

xi
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"* Chloroform

"* Dibromochioropropane

"* 1 ,2-Dichloroethane

"* 1,1 -Dichloroethylene

"* Trichioroethylene

xii
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3 1.0 INTRODUCTION

The analyses and evaluations performed under the Rocky Mountain Arsenal (RMA)

Exposure Assessment are documented in eight report volumes. These include Volume I,

Surface Use and Exposed Population Evaluations; Volumes II and III, Toxicity Assessment;

Volumes IV and V, Preliminary Pollutant Limit Value (PPLV) Methodology; Volume VI,

Study Area Exposure Assessments; and Volume VII, Summary Exposure Assessment; and

Volume VIII, Response to Comments on the Draft Exposure Assessment.

Volume VI of the Exposure Assessment is a detailed presentation of the study area

exposure analyses, consisting of site-by-site comparisons of measured maximum

contaminant concentrations to their Draft PPLVs derived for an industrial worker (the most

sensitive receptor). Volume VI consists of eight subvolumes, VI-A through VI-H.

Subvolume E (this document) constitutes the Study Area Exposure Assessment for the

Central Study Area (CSA). The remaining subvolumes are: VI-A, Introduction; VI-B,

Western Study Area; VI-C, Southern Study Area; VI-D, North Central Study Area; VI-F,

Eastern Study Area; VI-G, South Plants Study Area; and VI-H, North Plants Study Area.

A description of the contents, approach, specific procedures, and format in preparing the

Study Area Exposure Assessment documents is presented in Volume VI-A.

The exposure assessment for the CSA was performed on a site-by-site basis. The site

designations are consistent with those used in the remedial investigation (RI) Study Area

Report (SAR) for the CSA (EBASCO, 1989a). The analytical data used for each site were

based on the original Rocky Mountain Arsenal Contamination Control Program

Management Team (RMACCPMT)/Phase I and II RI site Contamination Assessment

Reports (CARs). Additional information on the history of these sites can be found in

Section 3.2 of the Central SAR (EBASCO, 1989a). The SARs present a regional overview

of the extent of contamination and migration characteristics throughout the Arsenal. An

analogous regional overview of the exposure assessment for the CSA is presented in the

Study Area Exposure Summary, Section 3.0 of this report volume. This regional summary

is integrated with the other study area exposure summaries in Volume VII to provide an

Arsenal-wide perspective of the significance of the measured contamination.

1-1
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The sites included in the CSA Exposure Assessment are as follows:

"• Site CSA-la: Pesticide Pit

"• Site CSA-lb: Complex Disposal Area South
"• Site CSA-1c: Complex Disposal Area North

"* Site CSA-ld: Sanitary Landfill and Incinerator 834

"* Site CSA-2a: Munitions Test Buildings

"* Site CSA-2b: Parking Lot/Scrap Storage

"• Site CSA-2c: Munitions Test Site

"• Site CSA-2d: Incinerator NN3601

"• Site CSA-3: Chemical Sewers - North Plants

"* Site CSA-4: Section 36 - Low-Level OCP Detection

The locations of each of the sites listed above in the CSA were depicted in the Central

SAR (EBASCO, 1989a). The site-by-site exposure assessments for each of the 10 areas

investigated are presented in Sections 2.1 through 2.10. A study area exposure summary

for the CSA is presented in Section 3.0.

The Soil Contaminant Concentration Tables in Sections 2.1 through 2.10, list the maximum

concentrations that were calculated for each site over two depth intervals, designated as

Horizon 1 and Horizon 2. Horizon 1 included depths from 0 to 10 feet (ft), and 4

Horizon 2 accounted for all depths, including 0 to 10 ft. If the maximum concentration

for all depths is in Horizon 1, then the listed concentration in Horizon 2 will equal

Horizon 1. For a further discussion, see Volume VI-A, Section 2.2.4. The Inductively

Coupled Plasma (ICP) metals (i.e., cadmium, chromium, copper, lead, and zinc), arsenic,

and mercury identified as site contaminants in the tables include only those which were

detected above indicator levels. The following are the indicator levels used:
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Contaminant Indicator Level

Arsenic CRL"-10 ug/g2

Cadmium 1-2 ug/g
Chromium 25-40 ug/g
Copper 20-35 ug/g
Lead 25-40 ug/g
Mercury CRL-0.10 ug/g
Zinc 60-80 ug/g

As described in Volume VI-A of this report, nontarget contaminants were subjected to two

screening processes to determine whether or not they should be evaluated in detail in the

site-by-site exposure assessments. The first screening was conducted as part of the RMA

Chemical Index (EBASCO, 1988a/RIC 88357R01), and was based on the toxicity,

concentration, and frequency of occurrence of the nontarget compounds. Contaminants

passing through this first screening were then subjected to a second screening that was

conducted on a study area-by-study area basis within Appendix A of each Study Area

Exposure Assessment (Volumes VI-B through VI-H). This second screening process

considered frequency of occurrence, similarity of the nontarget concentration to that of

target contaminants, and co-occurrence of nontarget compounds with target compounds in

the soil and sediment samples. The reader is encouraged to consult the RMA Chemical

Index and the Study Area Exposure Assessment Appendices for details of the screening

processes, as it was judged too repetitive to include this information in each site where

nontargets were detected.

Draft PPLVs for each of the site contaminants were computed for the five exposed

populations of concern which are regulated visitors, casual visitors, recreational visitors,

commercial workers, and industrial workers for the direct (i.e., soil ingestion, dermal

contact, and suspended particulate inhalation) and indirect (i.e., open and enclosed space

vapor inhalation) exposure pathways, according to the methodology detailed in Volume IV

of the Exposure Assessment. Draft PPLVs for each site are presented in the Exposure

1/ certified reporting limit
2/ micrograms per gram
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Evaluation Tables. Figure CSA-1-0 explains various aspects of the data presented in the

Exposure Evaluation Tables. For a further discussion of these tables, see Section 3.0 in

Volume VI-A.

The cumulative Draft PPLVs in these tables for ICP metals, arsenic, and mercury do not

include the single pathway preliminary pollutant limit values (SPPPLVs) computed for

vapor inhalation exposure pathways since the potential for inhalation of vaporized ICP

metals, arsenic, and mercury is assumed to be negligble (see Volume VI-A). SPPPLVs for

the inhalation pathways are not included in the cumulative Draft PPLVs for chloroacetic

acid, 1,2-dichloroethylene, dimethylmethyl phosphonate, Dithiane, fluoroacetic acid,

isopropylmethyl phosphate, isopropylmethyl phosphonic acid, n-nitrosodimethylamine,

1,4-Oxathiane, Sarin, and thiodiglycol. These chemicals are highly soluble (log Kow less

than one) and, therefore, are assumed to have low potential for vaporization. Draft PPLVs

were not computed for nontarget chemicals measured at this site since these contaminants

were rejected in the nontarget screening (Appendix A).

The chemical-specific and site-specific parameters used to calculate the open and enclosed

space vapor inhalation PPLVs are included in the RMA Source Data File, provided as part

of the PPLV Computer Model for RMA (Volume V). Contaminant-specific parameters for

the open space pathways are the depth to the top of the contamination zone (d), and the

depth to the bottom of the contamination zone (h), diffusivity, and soil concentration.

These variables are calculated as described in Volume IV. The site-specific parameter,

X/Fo, represents the wind dispersion factor at the receptor location receiving the maximum

concentration. This parameter was generated by the Industrial Source Complex Long Term

(ISCLT) model as described in Volume IV. The distance from the center of the site to the

critical receptor location, D.,,L, used with the computation of X/Fo, was calculated as

described in Volume IV.

Site-by-site comparisons of the maximum site contaminant concentrations to their

corresponding cumulative Draft PPLVs were done in order to determine sites which may be

considered for remedial action during the Feasibility Study. These are ranked into two
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categories: Priority I which consists of sites where available soil contaminant

concentration data indicate that the maximum detected concentrations exceed the draft

human health based criteria, and Priority 2 which consists of sites where available soil

contaminant concentration data indicate that the maximum detected concentrations do not

exceed the draft human health based criteria. Site designations will be reconsidered

throughout the Endangerment Assessment process as health based criteria are refined and

additional data become available.

1-6
DCA A /D TYrtAC fI•' A 11T? ln 'I .I 13, -., 1 1-6

.A..fl,,A~ A w.lJu.JU.S =.' ,V -1 711 117V 1.J .U PJIil Suid



2.0 SITE-BY-SITE EXPOSURE ASSESSMENT

2.1 SITE CSA-la: PESTICIDE PIT (formerly Site 36-3: Insecticide Pit;
ESE, 1987/RIC 87203R01 and ESE, 1988a/RIC 87203R01A)

2.1.1 Site-Specific Considerations

Figure CSA-la-l and Tables CSA-la-1 and CSA-la-2 depict the target contaminants for

Site CSA-la. Borings 3173 through 3180, 3430 through 3454, and 3456 through 3458

were included in this exposure assessment, consistent with the Central SAR. The history

search conducted under the contaminant assessment revealed that herbicide-related

organophosphorus compounds (OPHPs), such as parathion and vapona, were suspected

contaminants in Site CSA-la (ESE, 1987/RIC 87203R01). According to site history, no

other chemicals from the RMA target contaminant list were suspected to be present in Site

CSA-la (ESE, 1988a/RIC 87203R01A).

2.1.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in Site

CSA-la are depicted in Figure CSA-la-1. The following contaminants were not included

in the figure, since they were not considered target contaminants during the Phase I and

Phase II investigations: Hexachlorobenzene, occurring in Borings 3173 (0-1 ft), 3174

(0-1 ft) and 3445 (4-5 ft); hexachlorobutadiene. occurring in Borings 3445 (5-6, 6-7, and

9-10 ft), 3457 (8-9 and 9-10 ft) and 3458 (7-8 ft); 4-hydroxy-4-methyl-2-pentanone,

occurring in Boring 3179 (3-4 ft); methyl cyclohexane, occurring in Borings 3445 (9-10 ft)

and 3457 (8-9 and 9-10 ft); methylphosphonic acid, occurring in Boring 3443 (7-8 ft);

pentachlorobenzene, occurring in Borings 3445 (5-6, 6-7, and 9-10 ft) and 3457 (9-10 ft),

tetrachlorobenzene, occurring in Borings 3445 (5-6 ft) and 3457 (9-10 ft); and

trichloropropene, occurring in Boring 3174 (0-1 ft). Although not shown in this figure, S

these nontarget compounds were included in the Central SAR and in this exposure

assessment because they passed through the screening process performed in the RMA

Chemical Index (EBASCO, 1988a/RIC 88357R01).

Table CSA-la-1 summarizes the maximum concentrations of contaminants measured in soil

above indicator levels for the ICP metals, arsenic, and mercury and certified reporting

S
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limits (CRLs) for organic contaminants from the Phase I and Phase U investigations. The

boring number and depth where the maximum value was observed are shown. No data
were included for ICP metals, arsenic, and mercury in Horizon 2 because direct soil

exposure below 10 ft is assumed to be negligible (see Volume VI-A). Table CSA-la-2

summarizes the maximum concentrations detected in groundwater together with the well

number, location, sampling interval, and depth to groundwater.

2.1.3 Site Exposure Summary

Tables CSA-la-3 through CSA-la-7 present Draft PPLVs, Els, and VEIs for each site

contaminant. Since the depth to groundwater below Site CSA-la is greater than 10 ft, the

enclosed space vapor inhalation SPPPLV is included in the calculation of the cumulative

quantity. The COCs are summarized below for each exposed population and with the

critical exposure pathway identified.

Contaminants Regulated Casual Recreational Commercial Industrial
of Concern Visitor Visitor Visitor Worker Worker

Aldrin Direct Direct Direct Dir/Ind Dir/Ind
Dibromochloropropane Dir/Ind Dir/Ind Dir/Ind Dir/Ind Dir/mnd
Dieldrin Direct Direct Direct Dir/Ind Dir/mnd
Endrin Direct Direct Direct Direct Direct
Fluoroacetic acid Direct Direct Direct Direct Direct
Hexachloro-
cyclopentadiene Direct Direct Dir/lnd Dir/Ind Dir/Ind

Isodrin Direct Direct Direct Dir/Ind Dir/ind
Tetrachloroethylene Direct Direct Direct Dir/Ind Dir/Ind
Benzene .... Direct Indirect Dir/Ind
Carbon tetrachloride .... Direct Indirect Dir/Ind
Chlordane .... Direct -- Direct
PPDDE .... Direct Cumulative Direct
Benzothiazole ...... Indirect Indirect
Bicycloheptadiene ...... Indirect --

Chloroform ...... Indirect Indirect
Chlorophenylmethyl
sulfide ...... Indirect --

1,2-Dichloroethane ...... Indirect Indirect
1,1-Dichloroethylene ...... Indirect Indirect
Dicyclopentadiene -- Indirect Dir/Ind

2-2
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Contaminants Regulated Casual Recreational Commercial Industrial
of Concern Visitor Visitor Visitor Worker Worker

Dimethyldisulfide ...... Indirect Indirect
Methylisobutyl ketone ...... Indirect --

Methylene chloride ...... Indirect Indirect
Cadmium ........ Direct

Note: Direct exposure pathways for soils include soil ingestion, suspended particulate inhalation, and dermal
contact.
Indirect exposure pathways include open and enclosed space vapor inhalation.

The results of the soil exposure summary indicate that exposure to contamination from the

direct and indirect pathways both contribute to the exceedance of the cumulative PPLVs.

It should be noted for PPDDE, the cumulative El exceeds 0.1 for the commercial worker

but the direct and indirect Els do not exceed 0.1. Site CSA-la is designated as a

Priority 1 site based on the most sensitive exposed population PPLV (i.e., the industrial

worker).

The following groundwater contaminants result in an unacceptable exposure due to vapor

inhalation as indicated by a VEI value greater than 1:

"• Benzene (enclosed)

" Carbon tetrachloride (enclosed)

"• Chloroform (enclosed)

"* Dibromochloropropane (enclosed)

"* Trichloroethylene (enclosed)
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U
TABLE CSA-la-2

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE CSA-la

AVERAGE SITE DEPTH TO GROUNDWATER: 14 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

BENZENE 250 36592 02/16/88

CARBON TETRACHLORIDE 2000 36592 02/16/88

CHLOROFORM 1000 36592 02/16/88

CHLOROBENZENE GT 1000 36592 02/16/88

CHLOROPHENYLMETHYL SULFIDE 40 36592 02/16/88

CHLOROPHENYLMETHYL SULFOXIDE 32 36592 02/16/88

CHLOROPHENYLMETHYL SULFONE 7.6 36592 02/16/88

DIBROMOCHLOROPROPANE 21 36592 02/16/88

DIISOPROPYLMETHYL PHOSPHONATE 33 36592 02/16/88

DIMETHYLMETHYL PHOSPHONATE 1.1 36065 01/4/89

TOLUENE 5.4 36065 01/4/89

TETRACHLOROETHYLENE 26 36592 02/16/88

TRICHLOROETHYLENE 440 36592 02/16/88

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990
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CSA- la-3
EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPII

(ma/kg) (mg/kg) (mg/kg)

ALDRIH 1.5E+00 1.OE+06 1.5E+OO 4.5E.02* 6.OE-O5a 4.5E+02* O.OE+OO
BENZENE 8.6E+02 2.7E+05 8.6E+02 3.OE-02 9.7E-05 3.OE-02 S.OE-06

BENZOTHIAZOLE 3.9E+04. 1.OE+06 3.9E+04 6.7E-03 8.5E-06a 6.7E-03 O.OE+OO

BICYCLOHEPTADIENE 3.2E+05 4.3E+08 3.2E+05 1.9E-04 1.4E1-07 1.9E-04 O.OEeOO

CARBON TETRACHLORIDE 2.OE+O2 8.8E+04 1.9E+02 4.6E-02 1.OE-04 4.6E-02 1.11-03

CHLORDANE 2.01+01 1.2E+09 2.01.01 2.3E-02 3.6E-10 2.3E-02 .0.E.OO
CHLOROGENZENE 1.6E+05 4.4E+07 1.6E+05 6.2E-06 2.3E-05 6.2E-06 2.81-07

CHLOROFORM 4.OE+03 S.1E.05 4.01+03 2.5E-03 1.2E-05 2.S1-03 4.81-06

CHIOROPHENYLMETHYL SULFIDE 1.6E+05 1.OE.06 1.6E+05 6.7E-04. 1.6E-07a 6.71-04 0.01.00

CHIOROPHENYLMETHYL SULFONE 1.6E+05 3.1E.08 1.6E+05 1.2E-04 6.4E-08 1.2E-04 1.01-12

CHLOROPHENYLMETHYL SULFOXIDE 1.6E+05 1.11+08 1.6E-ý05 2.6E-O5 3.8E-08 2.6E-05 8.2E-12

PPDDE 7.4E.01 6.9E+08 7.4E+01 2.6E-02 2.8E-09 2.6E-02 OO0E.OO

PPOOT 7.4E+01 1.5E+09 7.4E+01 3.7E-03 1.9E-10 3.E-03 0.01.00

DIRROMOCHLOROPROPANE 1.81.01 4.8E+03 1.8E+01 3.9E.O1* 1.5E-O1* 3.9E+01* 1.4E-06

1.2-DICHLOROETHANE 21.SE02 2.9E+05 2.8E+02 1.6E-03 1.6E-06 1.6E-03 O.OE.OO

1,1-DICHLOROETHYLENE 4.3E+01 2.2E+04 4.3E+01 4.9E-03 9.7E-06 4.9E-03 0.01.00

DICYCLOPENTADIENE 5.4E+04 1.OE+06 4.7E.04 2.6E-03 3.9E-04. 3.01-03 0.0E.00

DIELDRIN 1.61.00 1.OE+06 1.6E.00 2.41.02* 7.1E-05a 2.4E+02* O.OE0OO

DIISOPROPYLMETHYL PHOSPHONATE 6.6E.05 3.2E+08 6.6E.05 5.6E-05 1.1E-07 5.6E-05 2.4E-11

DIMETHYLDISULFIDE 6.7E.04 4.9E+07 6.7E+04 1.6E-03 2.3E-06 1.6E-03 0.01.00

DIMETHYMETHYL PHOSPHONATE 1.5E+05 0.01.00 1.5E+05 4.5E-06 O.OE.0O 4.5E-06 0.01.00

DITHIANE 8.3E+04 0.01.00 8.3E+04 1.5E-04 0.01.00 1.5E-04 0.01.00

ENDRIN 2.5E.03 1.0E.06 2.5E+03 1.6E-O1* 9.5E-08a 1.6E.01* 0.01.00

ETHYLBENZENE 8.3E+05 4.3E+08 8.2E+05 1.2E-05 2.3E-08 1.2E-05 0.01.00

FLUOROACETIC ACID 3.9E+01 0.01.00 3.9E+01 4.9E-01* O.OE.OO 4.9E-01* 0.01.00

HEXACHLOROCYCLOPENTADIENE 1.7E+04 1.01+06 1.7E+04 2.41.00* 9.1E-03a 2.4E.OO' 0.OE.00

ISODRIN 5.8E+02 1.0E+06 5.8E.02 1.7E+OO' 1.2E-06a 1.71.00' 0.01.00

METHYLISOBUTYL KETONE 4.11.05 1.3E.08 4.1E+05 5.11-05 1.6E-07 5.2E-05 0.01.00

METHYLENE CHLORIDE 3.3E+03 5.6E.05 3.3E+03 3.1E-04 1.81-06 3.1-04 0.OE.00

TETRACHLOROETHYLENE 5.1E+02 1.2E+06 5.1E.02 2.01-01* 8.11-05 2.01-01* 3.7E-07

TOLUENE 2.5E+06 3.4E.09 2.5E+06 1.5E-04 1.11-07 1.5E-04 2.6E-11

1,1,2-TRICHLOROETHANE 4.3E+02 4.4E.05 4.3E+02 4.6E-04 4.5E-07 4.6E-04 0.01.00

TRICHIOROETHYLENE 2.3E+03 5.1E+05 2.3E+03 1.3E-03 5.8E-06 1.3E-03 1.2E-05

M-XYLENE 1.4E.07 3.7E.08 1.4E+07 8.4E-07 3.2E-08 8.7E-07 0.01.00

0,P-XYLENE 1.4E+07 3.7E+08 1.4E+07 1.1E-06 4.01-08 1.1E-06 0.01+00

CADMIUM4 4.5E.02 O.OE.00 4.5E+02 7.8E-03 O.OE+OO 7.81-03 O.OE+00

LEAD 1.5E.04 0.01.00 1.5E.04 4.4E-03 0.01.00 4.4E-03 0.OE.OO

MERCURY 3.3E+03 0.01+00 3.3E.03 1.4E-04 0.OE.0O 1.4E1-04 0.01400

a: This contaminant saturates the so;' 'as and produces a vapor flux which is below one-tenth of

the critical flux. The SPPPLV fo;- tii~s contaminant is considered to be equal to pure com~pound.

The SPPPLV has therefore been set t.. 1.00E+06 mg/kg (See volume VI-A).

El is equal to or exceeds 1.01-01

If the PPLV value indicated is greater than 1.001+06 the calculations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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CSA-Ia-4

EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CINIULATIVE DIRECT INDIRECT CUMUJLATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPM

ALDEIN i.SE.00 1.01.06 1.5E+00 4.51+02* 6.01-05. 4.51+02' 0.01+00
BENZENE 8.6E+02 2.7E.05 8.6E+02 3.0E-02 9.7E-05 3.01-02 8.01-06
BENZOTHIAZOLE 3.9E,04 1.0E+06 3.91.04 6.71-03 6.51-06. 6.71-03 0.01.00
UICYCLOHEPTADIENE 3.2E+05 4.3E+08 3.2E.05 1.9E-04 1.41-07 1.9E-04 0.01.00
CAROM TETRACHLORIDE 2.0E+02 8.81.04 1.9E+02 4.6E-02 1.01-04 4.6E-02 1IAE-03
CHLORDANE 2.01.01 1.2E+09 2.01.01 2.3E-02 3.61-10 2.3E-02 0.01.00
CHLOROBENZENE 1.6E+05 4.4E+07 1.6E.05 6.2E-06 2.3E-08 6.2E-06 2.81-07
CHLOROFORM 4.01.03 8.1E.05 4.01+03 2.5E-03 1.21-05 2.5E-03 4.S1-06

CHLOROPHENYLMETHYL SULFIDE 1.6E+05 1.01+06 1.6E+05 6.71-04 1.6E-07& 6.71-04 0.01.00

CHLOROPHENYLMETHYL SULFOHE 1.6E+05 3.1E+08 1.6E.05 1.2E-04 6.4E-08 1.2E-04 1.01-12

CHLOROPHENYLMETHYL SULFOXIDE 1.6E.05 1.11+08 1.61+05 2.6E-05 3.8E-08 2.6E-05 8.2E-12

PPDDE 7.4E+01 6.91.08 7.4E+01 2.6E-02 2.8E-09 2.6E-02 0.01.00

PPODT 7.4E+01 1.5E+09 7.4E+01 3.71-03 1.9E-10 3.71-03 0.01.00

DIBROMOCHLOROPROPAIJE 1.8E+01 4.8E.03 1.81+01 3.91+01* 1.51-01* 3.91.01* 1.4E-06

1,2-DICHLOROETANAE 2.8E.02 2.9E+05 2.8E+02 1.6E-03 1.61-06 1.6E-03 0.01.00

1.1-DICiHL0R0ETHYLENE 4.3E+01 2.2E+04 4.3E+01 4.9E-03 9.71-06 4.9E-03 0.01.00

DICYCLOPENTADIENE 5.41.04 1.01.06 4.7E.04 2.6E-03 3.91-04. 3.01-03 0.01.00

DIELORIN 1.6E+00 1.0E+06 1.6E+00 2.41+02' 7.11-O5a 2.41+02* 0.01+00

DIISOPROPYLMETHYL PHOSPHONATE 6.6E+05 3.21.08 6.6E+05 5.6E-05 1.11-07 5.6E-05 2.41-11

DIMETHYLDISULFIDE 6.7E-04. 4.9E.07 6.7E+04 1.61-03 2.3E-06 1.6E-03 0.01+00

D1IMETNYMETHYL PHOSPHONATE 1.5E+05 0.01+00 1.5E+05 4.5E-06 0.01.00 4.51-06 0.01+00

DITHIAHE 8.31+04 0.01+00 8.3E+04 1.5E-04 0.01+00 1.51-04 0.01+00

ENDRIN 2.5E+03 1.0E.06 2.5E+03 1.6E-01' 9.51-088 1.6E-01* 0.01+00

ETHYLBENZENE 8.3E.05 4.3E+08 8.2E.05 1.21-05 2.31-08 1.2E-05 0.01.00
FLUOROACETIC ACID 3.9E+01 0.01+00 3.9E.01 4.9E-01' 0.01+00 4.9E-01' 0.01+00

HEXACHLOROCYCLOPENTADIENE 1.71.04 1.01+06 1.7E.04 2.41+00' 9.1E-03a 2.41+00' 0.01+00

ISODRIN 5.8E+02 1.01+06 5.8E+02 1.71+00' 1.21-06. 1.71.00' 0.01+00

METHYLISOBUITYL KETONE 4.11+05 1.31+08 4.11+05 5.11-05 1.61-07 5.2E-05 0.01+00

METHYLENE CHLORIDE 3.31+03 5.6E+05 3.3E+03 3.11-04 1.8E-06 3.11-04 0.0E*00

TETRACHLOROETHYLENE 5.11.02 1.2E+06 5.11+02 2.01-01' 8.11-05 2.01-01' 3.7E-07

TOLUENE 2.51.06 3.4E.09 2.5E+06 1.5E-04 1.11-07 1.51-04 2.6E-11

1,1,2-TRICNLOROETHANE 4.3E.02 4.41+05 4.31+02 4.61-04 4.5E-07 4.6E-04 0.01+00

TRICHLOROETHYLENE 2.3E+03 5.11+05 2.3E+03 1.3E-03 5.8E-06 1.3E-03 1.2E-05

M-XYLENE 1.4E.07 3.7E+08 1.41+07 6.41-07 3.2E-08 8.71-07 0.01+O0

0,P-XYLENE 1.4E+07 3.7E.08 1.4E.07 1.1E-06 4.01-08 1.1E-06 0.01.00

CADMIUM4 4.5E+02 0.01+00 4.5E+02 7.8E-03 0.01+00 7.81-03 0.01+00

LEAD 1.5E+04 0.01+00 1.5E+04 4.41-03 0.01+00 4.4E-03 0.01.00

MERCURY 3.3E+03 0.01+00 3.3E.03 1.41-04 0.01+00 1.41-04 0.01+00

a: This contminant saturates the soil gas and produces a vapor flux which is below one-tenth of

the critical flux. The SPPPLV for this contamninant is considered to be equal to pure cowpound.

The SPPPLV has therefore been set to 1.001+06 mg/kg (See volume VI-A).

':El is equal to or exceeds 1.01-01

if the PPLV value indicated is greater than 1.001+06 the calculations limply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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CSA-la-5

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CiUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPH

Cr4/kg) Ciq/kg) (mg/kg)

ALDRIN 2.lE-01 1.01.06 2.1E-01 3.3E,03* 9.01-04a 3.31.03* 0.01.00

BENZENE 1.2E+02 4.2E.04 1.2E+02 2.2E-01* 6.2E-04 2.2E-01' 1.2E-04

BENZOTHIAZOLE 1.7E+04 1.01.06 1.7E+04 1.61-02 2.4E-05a 1.6E-02 0.01.00

BICYCLOHEPTADIENE 1.4E+05 1.6E+08 1.4E+05 4.4E-04 3.9E-07 4.4E-04. 0.01.00

CARBON TETRACHLORIDE 2.7E+01 1.4E+04 2.7E+01 3.3E-01* 6.6E-04 3.3E-01' 1.7E-02

CHLORDANE 2.7E+00 8.2E+07 2.7E+00 1.6E-01' 5.41-09 1.6E-01* 0.01.00

CHLORMENZENE 6.81.04 1.61+07 6.81.04 1.5E-05 6.3E-08 1.5E-05 1.8E-06

CHLOROFORM 5.61.02 1.3E+05 5.6E.02 1.81-02 7.9E-05 1.81-02 7.2E-05

CHLORWNENYLKETHYL SULFIDE 7.01.04 1.01.06 6.91.04 1.61-03 4.7E-06& 1.61-03 0.01.00

CNLOROPHENYLMIETHYL SULFONE 7.01+04 9.5E+07 7.01.04 2.9E-04 2.1E-07 2.9E-04 6.5E-12

CHLOROPHENYLMETHYL SULFOXIDE 7.01.04 1.7E+07 6.9E+04 6.2E-05 2.5E-07 6.2E-05 5.3E-11

PPODE 1.01.01 4.6E+07 1.OE+01 1.9E-01* 4.2E-08 1.9E-01* 0.OE.00

PPODT 1.01.01 9.61.07 1.OE+01 2.61-02 2.81-09 2.61-02 0.01+00

DIBROMOCHLOROPROPANE 2.5E+00 7.4E+02 2.5E+00 2.8E+02' 9.4E-01' 2.8E+02* 2.1E-05

1,2-DICHLOROETHANE 3.9E+01 4.4E+04 3.9E+01 1.2E-02 1.01-05 1.2E-02 0.01.00

1,1-DICHLOROETHYLENE 5.9E+00 3.3E.03 5.9E+00 3.5E-02 6.3E-05 3.6E-02 0.01+00

DICYCLOPENTADIENE 1.8E+04 1.01+06 1.6E.04 7.7E-03 1.1E-03a 8.7E-03 0.01.00

DIELDRIN 2.21-01 1.01.06 2.21-01 1.7E.03* 1.1E-03a 1.71.03* 0.01+00

DIISOPROPYLMETHYL PHOSPHONATE 2.8E+05 1.2E+08 2.81+05 1.3E-04 3.21-07 1.31-04 1.6E-10

DIMETHYLDISULFIDE 2.9E.04 1.8E+07 2.81.04 3.91-03 6.3E-06 3.9E-03 0.01+00

DIMETHYNETHYL PHOSPHOHATE 6.3E+04 0.OE'OO 6.3E+04 1.11-05 0.OE.00 1.11-05 0.01+00

DITHIANE 3.5E+04 0.OE'00 3.5E+04 3.4E-04 0.01.00 3.4E-04 0.01+00

ENDRIN 1.1E+03 1.01+06 1.1E'03 3.8E-01' 6.1E-07a 3.81-01' 0.01+00

ETHYLBEHZENE 3.5E+05 1.6E+08 3.5E+05 2.8E-05 6.3E-08 2.8E-05 0.01+00

FLUOROACETIC ACID 1.71+01 0.01+00 1.71+01 1.11+00' 0.01+00 1.11.00* 0.01.00

HEXACHLOROCYCLOPENTADIENE 5.7E+03 1.5E+04 4.11+03 7.11+00' 2.61.00' 9.71+00' 0.01+00

ISODRIN 2.5E+02 1.OE+06 2.5E+02 4.11+00' 7.8E-06a 4.11+00' 0.01+00

METHYLISOSUTYL KETONE 1.7E+05 4.71+07 1.7E+05 1.2E-04 4.5E-07 1.2E-04 0.01+00

METHYLENE CHLORIDE 4.5E+02 8.71+04 4.5E+02 2.2E-03 1.11-05 2.2E-03 0.01+00

TETRACHLOROETHYLENE 7.1E+01 1.9E+05 7.1E+01 1.41+00' 5.2E-04 1.4E+0O' 5.6E-06

TOLUENE 1.1E+06 1.2E+09 1.11+06 3.6E-04 3.1-07 3.6E-04 1.7E-10

1,1,2-TRICHLOROETHANE 6.01+01 6.8E.04 6.01+01 3.3E-03 2.9E-06 3.3E-03 0.01+00

TRICHLOROETHYLENE 3.2E+02 8.01+04 3.21+02 9.41-03 3.8E-05 9.51-03 1.9E-04

M-XYLENE 5.8E+06 1.3E+08 5.6E+06 2.1E-06 8.9E-08 2.21-06 0.01+00
0,P-XYLENE 5.81+06 1.31+08 5.61+06 2.6E-06 1.11-07 2.71-06 0.01+00

CADMIUM 5.8E+01 0.01+00 5.81+01 6.11-02 0.01+00 6.11-02 0.01+00

LEAD 9.2E.03 0.01+00 9.21+03 7.4E-03 0.01+00 7.4E-03 0.01+00
M4ERCURY 2.01+03 0.01+00 2.01+03 2.31-04 0.01+00 2.3E-04 0.01+00

a: This contaminant saturates the soilt gas and produces a vapor flux which is below one-tenth of

the critical flux. The SPPPLV for this contaminant is considered to be equal to pure compoun~d.

The SPPPLV has therefore been set to 1.OOE.06 mg/kg (See volumne VI-A).

': El is equal to or exceeds 1.01-01

if the PPLV value indicated is greater than 1.001+06 the calculations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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CSA- la-6
EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT INDIRECT CUMUJLATIVE DIRECT INDIRECT CUMUJLATIVE VEI

CONTAMEINANT PPLV PPLV PPLV El El El ENC

(mg/kg) (wG/kg) (mg/kg)

ALDRIM 1.9E+00 1.3E+02 1.9E+00 3.61.02* 5.41,00* 3.61,02* 0.0E+00

BENZENE 1.1E+03 1.3E+00 1.3E+00 2.4E-02 1.91,01* 1.91.01* 3.81.00

KENZ0TNIAZOLE 2.2E+04 7.6E.01 7.6E.01 1.2E-02 3.41,00* 3.41.00* 0.01.00
BICYCLOHEPTADIENE 1.81.05 5.31.02 5.3E+02 3.4E-04 l.1E-Ol' 1.11-01* 0.01.00
CARBON TETRACHLORIDE 2.5E.02 4.01-01 4.01-01 3.6E-02 2.21,01* 2.31,01* 5.3E+02
CHLORDANE 2.5E.01 1.4E+04 2.5E+01 1.81-02 3.21-05 1.81-02 0.01.00
CNLOROSENZENE 8.81.04 5.4E+01 5.4E+01 1.11-05 1.9E-02 1.9E-02 4.01-01

CHLOROFORM 5.1E+03 1.2E+01 1.2E.01 2.01-03 8.6E.01* 8.61.01* 2.31.00

CHLOROPHEMYL14ETRYL SULFIDE 9.11.04 4.9E+02 4.81.02 1.2E-03 2.3E-01* 2.3E.01* 0.01.00

CNLOROPHENYLMETHYL SULFONE 9.1E+04 1.9E.04 1.61.04 2.2E-04 1.11-03 1.3E-03 1.5E-06

CHLOROPHE#4YLMETI4YL SULFOXIDE 9.1E.04 4.2E+02 4.1E+02 4.7E-05 1.01-02 1.01-02 1.2E-05

PPDDE 9.3E.01 1.9E+01 1.6E+01 2.OE-02 9.8-02 1.2E.01* 0.01.00

PPDDT 9.3E.01 1.9E+01 1.6E.01 2.9E-03 1.41-02 1.71-02 0.01.00

DIBROMOCHLOROPR0PANE 2.3E.01 6.91-02 6.9E-02 3.11,01* 1.01,04* 1.01.04* 6.71-01

1,2-DICHLOROETHANE 3.5E+02 1.91.00 1.9E.00 1.31-03 2.41.01* 2.41.01* 0.01.00

1,1-DICHLOR0ETHYLENE 5.4E.01 1.4E-01 1.41-01 3.9E-03 1.51,00* 1.51,00* 0.01.00

DICYCLOPENTADIEWE 1.7E.04 8.3E-01 8.3E-01 8.11-03 1.7E.02* 1.71,02* 0.01.00

OIEIDRIN 2.01.00 5.8E.01 1.9E.00 1.91.02* 6.41,00* 1.91,02* 0.01.00

DIISOPROPYLMETHYL PHOSPHONATE 3.7E.05 1.11.03 1.1E.03 1.01-04 3.3E-02 3.31-02 3.5E-05

DIMETHYLDISULFIOE 3.7E.04 6.01.01 6.01.01 3.01-03 1.81,00* 1.81,00* 0.01.00

DIMETHYMETHYL PHOSPHONATE 8.21.04 0.01.00 8.21.04 8.11-06 0.01.00 8.1E-06 0.01.00

DITHIANE 4.6E.04 0.OE.00 4.6E.04 2.6E-04 0.01.00 2.6E-04 0.01.00

ENDRIN 1.4E.03 1.OE.06 1.3E+03 2.9E.01* 2.6E-O2a 3.2E.01* 0.01.00

ETHYLBENZENE 4.6E+05 6.4E.02 6.4E.02 2.21-05 1.51-02 1.5E-02 0.01.00

FLUOROACETIC ACID 2.2E.01 0.01.00 2.2E+01 8.81.01* 0.01.00 8.81.01* 0.01.00

NEXACHLOROCYCLOPENTADIENE 5.5E+03 1.1E-01 1.11-01 7.31,00* 3.51,05* 3.51,05* 0.01.00

ISOORIN 3.2E.02 3.01.03 2.9E.02 3.11.00* 3.3E.01* 3.41,00* 0.01.00

METHYLISOBUTYL KETONE 2.2E.05 1.6E.02 1.6E.02 9.4E-05 1.3E.01* 1.3E-01* 0.0E.00

METHYLENE CHLORIDE 4.1E+03 2.8E.00 2.8E+00 2.41-04 3.5E-01* 3.5E-01* 0.01.00

TETRACHLOROETHYLENE 6.5E.02 6.3E+00 6.2E+00 1.5E-01' 1.61,01* 1.61,01* 1.81-01

TOLUENE 1.41.06 7.91.03 7.9E.03 2.7E-04 4.81-02 4.8E-02 3.81-05

1,1,2-TRICHLOROETHANE 5.5E.02 2.91.00 2.9E.00 3.7E-04 6.8E-02 6.9E-02 0.01.00

TRICHLOROETHYLENE 2.9E.03 4.4E.01 4.3E.01 1.01-03 6.81-02 6.91-02 5.9E.00

M-X'ILEHE 7.01.06 5.5E.02 5.5E.02 1.7E-06 2.2E-02 2.21-02 0.01.00

0,P-XYLENE 7.01.06 5.5E.02 5.5E.02 2.11-06 2.71-02 2.7E-02 0.01.00

CADMIUM 3.6E+02 0.01.00 3.6E.02 9.7E-03 0.01.00 9.7E-03 0.01.00

LEAD 6.5E+03 0.01.00 6.5E.03 1.01-02 0.01.00 1.01-02 0.01.00

MERCURY 1.41.03 0.01.00 1.4E.03 3.2E-04 0.01.00 3.2E-04 0.01.00

a: This contaminant saturates the soiL gas and produces a vapor flux which is beLow one-tenth of
the critical flux. The SPPPLV for this contaminant is considered to be equaL to pure compound.
The SPPPLV has therefore been set to 1.00E.06 mg/kg (See voLuane VI-A).

El 1 is equal to or exceeds 1.01-01

If the PPLV value indicated is greater than 1.001+06 the calcuLations lepLy that the contaminant
4 does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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CSA- la- 7

EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT OJUMULAT I V DIRECT INDIRECT EIISJLATIVE VEI

CONTAMINANT PPLV OSVI ESVI PPLV El El El OPH ENC

(mg/kg) (mg/kg) (mg/kg) (mg/kg)

ALDRIN 1.2E-01 1.5E+06 4.2E+01 1.2E-01 5.81.03' 1.61.01' 5.9E+03' 0.01.00 0.0E.00

BENZENE 6.71.01 3.6E+04 1.3E.00 1.3E+00 3.91-01* 1.91.01* 2.01.01* 6.OE-05 1.21.01

BENZOTHIAZOI.E 4.OE.03 4.11.06 2.3E+02 2.2E+02 6.5E-02 1.1E.00* 1.21.00' 0.01.00 0.01.00

BICYCLONEPTADIENE 3.3E+04 5.7E+07 1.6E+03 1.5E+03 1.81-03 3.7-02 3.9E-02 0.01.00 0.01.00

CARBON TETRACHLORIDE 1.5E+01 1.21.04 4.01-01 3.9E-01 5.91-01* 2.2E.01* 2.31.01* 8.3E-03 1.61.03

CHLORDANE 1.5E+00 1.6E+08 5.21.00 1.21.00 2.9E-01' 8.5E-02 3.7E-01* 0.01.00 0.01.00

CHLOROSENZENE 1.5E+04 5.81.06 1.61+02 1.61.02 6.6E-05 6.2E-03 6.3E-03 2.1E-06 4.01-01

CHLOROFORM 3.1E+02 1.1E+05 1.2E+01 1.1E+01 3.21-02 8.6E-01' 8.9E-01' 3.6E-05 6.9E+00

CHLOROPHENYLMETHYL SULFIDE 1.7E+04 1.01+06 1.0E+06 1.3E.03 6.61-03 7.5E-O2a 8.2E-02 0.01+00 0.01.00

CHIOROPHENYLMITHYL SULFONE 1.7E.04 4.2E.07 5.7E.04 1.31+04 1.2E-03 3.51-04 1.51-03 7.6E-12 1.5E-06

CHLOROPHENYLMETHYL SULFOXIDE 1.7E+04 1.51.07 4.21+02 4.01+02 2.6E-04 1.01-02 1.11-02 6.2E-11 1.2E-05

PPDDE 5.7E+00 9.21.07 1.9E+01 4.41.00 3.3E-01' 9.81-02 4.3E-01* 0.01.00 0.01+00

PPDDT 5.7E.00 1.9E+08 1.91.01 4.4E.00 4.7E-02 1.4E-02 6.11-02 0.01.00 0.01.00

DIBROMOCHLOROPROPANE 1.4E+00 6.41+02 6.9E-02 6.6E-02 5.OE+02* 1.01+04' 1.11+04' 1.01-05 2.01.00

1,2-OICHLOROETHANE 2.21+01 3.81+04 1.91+00 1.7E+00 2.11-02 2.4E-01' 2.6E-01' 0.01+00 0.01+00

1,1-OICHLOROETHYLENE 3.2E.00 2.9E+03 1.41-01 1.4E-01 6.5E-02 1.51+00' 1.51+00' 0.01+00 0.01.00

DICYCLOPENTADIENE 1.2E+03 4.81+04 2.5E+00 2.51+00 1.2E-01' 5.61+01' 5.61+01' 0.01+00 0.01.00

DIELDRIN 1.2E-01 6.9E+05 1.9E+01 1.2E-01 3.01+03' 1.91+01' 3.01+03' 0.01+00 0.01+00

DIISOPROPYLMETHYL PHOSPHONATE 6.8E+04 4.3E+07 3.31.03 3.21+03 5.51-04 1.11-02 1.2E-02 1.81-10 3.5E-05

DIMETHYLDISULFIDE 6.91+03 6.5E+06 1.8E.02 1.8E+02 1.6E-02 6.11-01' 6.3E-01' 0.01+00 0.01+00

DIMETHYMETHYL PHOSPHONATE 1.5E+04 0.01+00 0.01+00 1.5E+04 4.41-05 0.01+00 4.4E-05 0.01+00 0.01+00

DITHIANE 8.5E+03 0.01+00 0.01+00 8.51+03 1.4E-03 0.01+00 1.4E-03 0.01+00 0.01+00

ENDRIN 2.5E+02 1.01+06 1.01+06 2.5E+02 1.61+00' 2.61-O2a 1.61+00' 0.01+00 0.01+00

ETHYLBENZENE 8.5E+04 5.8E.07 1.9E+03 1.9E+03 1.2E-04 5.11-03 5.2E-03 0.01+00 0.01+00

FLUOROACETIC ACID 4.01+00 0.01+00 0.01+00 4.01+00 4.81+00' 0.01+00 4.81+00' 0.0E+00 0.01.00

HEXACHLOROCYCLOPENTADIENE 3.8E+02 5.9E+05 3.41-01 3.4E-01 1.01+02' 1.21+05' 1.21+05' 0.01+00 0.01+00
ISOORIN 5.91+01 1.11.08 3.01+03 5.8E+01 1.71+01' 3.31-01' 1.71+01' 0.01+00 0.01+00
METHYL ISOBUTYL KETONE 4.01+04 1.71+07 4.8E+02 4.8E+02 5.3E-04 4.3E-02 4.41-02 0.01+00 0.01+00
METHYLENE CHLORIDE 2.5E+02 7.5E+04 2.8E+00 2.8E+00 4.01-03 3.5E-01' 3.6E-01' 0.01+00 0.01+00
TETRACHLOROETHYLENE 4.11+01 1.6E+05 6.3E+00 5.5E.00 2.4E+00* 1.61+01' 1.81+01' 2.8E-06 5.41-01

TOLUENE 2.6E+05 4.6E.08 2.41+04 2.21+04 1.51-03 1.6E-02 1.7E-02 2.01-10 3.8E-05
1,1,2-TRICHLOROETHANE 3.4E.01 5.91+04 2.91+00 2.71+00 6.OE-03 6.8E-02 7.4E-02 0.01+00 0.01+00
TRICHLOROETHYLENE 1.8E+02 6.91+04 4.41+01 3.51+01 1.71-02 6.8E-02 8.5E-02 9.3E-05 1.8E+01
M-XYLENE 8.8E+05 5.01+07 1.71+03 1.71+03 1.41-05 7.2E-03 7.2E-03 0.01+00 0.01+00
0,P-XYLENE 8.81.05 5.01+07 1.71+03 1.7E+03 1.7E-05 9.01-03 9.1E-03 0.01+00 0.01.00

CADMIUM4 7.61+00 0.01+00 0.01+00 7.6E+00 4.6E-01' 0.01+00 4.6E-01' 0.01.00 0.01+00
LEAD 2.21+03 0.01+00 0.01+00 2.21+03 3.11-02 0.01+00 3.11-02 0.01+00 0.01+00
MERCURY 4.6E+02 0.01+00 0.01+00 4.6E+02 9.8E-04 0.01+00 9.8E-04 0.01+00 0.01+00

a: This contaminant saturates the soiL gas and produces a vapor flux which is below one-tenth of the critical flux.
The SPPPLV for this contaminant is considered to be equal to pure compound. The SPPPLV has therefore been set to

1.001+06 mg/kg (See volume VI-A).

':El is e quaLt to or exceeds 1.01-01

If the PPLV value indicated is greater than 1.00E+06 the calculations imply that the contaminant does not pose un~acceptable

chronic exposure through the exposure pathway considered, even in its pure form.
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2.2 SITE CSA-lb: COMPLEX DISPOSAL AREA SOUTH (formerly Site 36-17:
Complex Disposal Activity; ESE, 1988b/RIC 88013R05 and ESE, 1988c/
RIC 88013R05A; Site 36-16: Incendiary Burial Site; ESE, 1988d/RIC 88293R08)

2.2.1 Site-Specific Considerations

Figure CSA-lb-1 and Tables CSA-lb-1 and CSA-lb-2 depict the target contaminants for

Site CSA-lb. Borings 3089 through 3104, 3213 through 3215, 3329, 3330, 3336 through

3338, 3462 through 3465, 3654 through 3682, 3030, 3468 through 3470, and 3651, were

included in this exposure assessment, consistent with the Central SAR. This site includes a

portion of former Site 36-16, and part of Sites 36-1 and 36-14, which were designated as

separate sites during the Phase I investigation, but were incorporated into former Site 36-17

during the Phase II investigation. According to the site history, no chemicals from the

RMA target contaminant list other than bicycloheptadiene, carbon tetrachloride, Parathion,

Vapona, and xylene were suspected to be present in Site CSA-lb (ESE, 1988b/RIC

88013R05). However, many nontarget compounds are suspected to have been handled or

stored at the site.

2.2.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in

Site CSA-lb are depicted in Figure CSA-lb-1. Toluene, occurring in Boring 3101 (0-1 ft),

was not included in the figure, since it was detected in the nontarget analysis during the

Phase I investigation, but it is still considered a target contaminant for this exposure

assessment (see Appendix A).

Table CSA-lb-1 summarizes the maximum concentrations of contaminants measured in soil

above indicator levels for the ICP metals, arsenic, and mercury and CRLs for organic

contaminants from the Phase I and Phase II investigations. The boring number and depth

where the maximum value was observed are shown. No data were included for ICP

metals, arsenic, and mercury for Horizon 2 because direct soil exposure below 10 ft is

assumed to be negligible (see Volume VI-A). Table CSA-lb-2 summarizes the maximum

concentrations detected in groundwater together with the well number, location, sampling

interval, and depth to groundwater.

2-14
REA9IRPTOO58.REA VI-E 9/7/90 2:23 pm sma



2.2.3 Site Exposure Summary

Tables CSA-lb-3 through CSA-lb-7 present Draft PPLVs, Els, and VEIs for each site

contaminant. Since the depth to groundwater below Site CSA-lb is greater than 10 ft, the

enclosed space vapor inhalation SPPPLV is included in the calculation of the cumulative

quantity. The COCs are summarized below for each exposed population and with the

critical exposure pathway identified.

Contaminants Regulated Casual Recreational Commercial Industrial
of Concern Visitor Visitor Visitor Worker Worker

Aldrin Direct Direct Direct Direct Dir/Ind
Chlordane Direct Direct Direct Direct Direct
PPDDT Direct Direct Direct Dir/Ind Dir/Ind
Dibromochloropropane Cumulative Cumulative Dir/Ind Indirect Dir/nd
Dieldrin Direct Direct Direct Dir/Ind Dir/Ind
Fluoroacetic acid Direct Direct Direct Direct Direct
Arsenic Direct Direct Direct Direct Direct
Benzene ...... Indirect Indirect
Methylene chloride ...... Indirect Indirect
Chloroacetic acid ........ Direct
PPDDE ........ Direct

Note: Direct exposure pathways for soils include soil ingestion, suspended particulate inhalation, and dermal
contact.
Indirect exposure pathways include open and enclosed space vapor inhalation.

The results of the soil exposure summary indicate that exposure to contamination from the

direct and indirect pathways both contribute to the exceedance of the cumulative PPLVs.

It should be noted for dibromochloropropane, the cumulative E1 exceeds 0.1 for the

regulated and casual visitors but the direct and indirect Els do not exceed 0.1. Site

CSA-lb is designated as a Priority I site based on the most sensitive exposed population

PPLV (i.e., the industrial worker).

The following groundwater contaminants result in an unacceptable exposure due to vapor

inhalation as indicated by a VEI value greater than 1:

Carbon tetrachloride (open, enclosed)
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U* Benzene (enclosed)

• Chloroform (enclosed)

* Dibromochloropropane (enclosed)

* Trichloroethylene (enclosed)
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II

TABLE CSA-lb-2

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE CSA-lb

AVERAGE SITE DEPTH TO GROUNDWATER: 14 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

BENZENE 250 36592 02/16/88

CARBON TETRACHLORIDE 2J00 36592 02/16/88

CHLOROFORM 1000 36592 02/16/88

CHLOROBENZENE GT 1000 36592 02/16/88

CHLOROPHENYLMETHYL SULFIDE 40 36592 02/16/88

CHLOROPHENYLMETHYL SULFOXIDE 32 36592 02/16/88

CHLOROPHENYLMETHYL SULFONE 7.6 36592 02/16/88

DIBROMOCHLOROPROPANE 21 36592 02/16/88

DIISOPROPYLMETHYL PHOSPHONATE 33 36592 02/16/88

DIMETHYLMETHYL PHOSPHONATE 1.1 36065 01/4/89

TOLUENE 5.4 36065 01/4/89

TETRACHLOROETHYLENE 26 36592 02/16/88

TRICHLOROETHYLENE 440 36592 02/16/88

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990
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CSA- lb-3
EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMIULATIVE VEI

CONTAMINMANT PPLV PPLV PPLV El El El OPN

(mg/kg) (rl/kg) (wa/ko)

ALDRIN 1.5E.00 4.71.03 1.5E.00 4.01.000 1.3E-03 4.01.00' 0.01.00

BENZENE 8.6E.02 2.6E.02 2.01.02 I.21-03 3.9E-03 5.IE-03 1.91-02

CARBON TETRACHLORIDE 2.01.02 0.01.00 2.01.02 0.01.00 0.01.00 0.01.00 2.7E+00
CNLORDAKE 2.01.01 5.1E.05 2.01.01 5.1E+000 2.0E-04 5.11.000* 0.01.00

CNLOROACETIC ACID 1.7E+04 0.01.00 1.714+04 1.9E-02 0.01.00 1.91-02 0.01.00

CHLOROBENZENE 1.6E.05 0.01.00 1.6E+05 0.01.00 0.01+00 0.01.00 6.7E-04
CHLOROFORM 4.0Ee03 0.01.00 4.01.03 0.01.00 0.01.00 0.01+00 1.21-02
CHLOROPNENYLNETHYL SULFIDE 1.61.05 3.51.05 1.11405 4.3E-06 2.01-06 6.3E-06 1.11-06
CHLOROPNENYLNETHYL SULFONE 1.6E+05 0.01.00 1.6E+05 0.01.00 0.01.00 0.01.00 2.4E-09
CHLOROPHENYLNETHYL SULFOXIDE 1.6E.05 0.01.00 1.6E+05 0.01.00 0.01.00 0.01.00 2.01-06
PPDDE 7.4E+01 2.9E+05 7.4Eý01 1.4E-02 3.5E-06 1.4E-02 0.01.00

PPDDT 7.4E.01 1.OE.06 7.4E.01 3.7E-01' 4.5E-05a 3.7E.01* 0.01.00

DIBRONOCHLOROPROPANE 1.81.01 5.4E+00 4.11.00 2.41-02 8.2E-02 1.11.01* 3.41-03

DIEIDRIN 1.6E.00 1.01.06 1.6E.00 8.91.000 6.5E-03a 8.91.00* 0.01.00

DIISOPROPYLMETHYL PHOSPHONATE 6.6E.05 8.41.04 7.41+04 1.01-05 8.1E-05 9.21-05 5.9E-08

DIMETHYLDISULFIDE 6.7E.04 2.6E.04 1.9E.04 3.OE-05 7.6E-05 1.11-04 0.01.00

DINETHY14ETHYL PHOSPHONATE 1.51.05 0.01.00 1.5E+05 0.OE.00 0.01.00 0.OE.00 0.01.00

ENDRIN 2.51.03 1.OE.06 2.5E+03 5.6E-03 B.0E-06a 5.7E-03 0.01.00

FLUOROACETIC ACID 3.9E.01 0.01.00 3.9E.01 7.21-01* 0.01.00 7.2E-01' 0.01.00

HEXACHLOROCYCLOPENTADIENE 1.7E+04 8.6E.01 8.61.01 6.01-07 1.21-04 1.21-04 0.01.00

ISODRIN 5.81.02 3.4E.05 5.8E.02 1.6E-03 2.6E-06 1.6E-03 0.01.00

ISOPROPYL METHYL PHOSPHONIC ACID 2.5E+06 0.01.00 2.5E+06 3.51-06 0.01.00 3.51-06 0.01.00

METHYLENE CHLORIDE 3.31.03 1.7E.02 1.6E.02 6.1-04 1.2E-02 1.2E-02 0.01.00

TETRACHLOROETHYLENE 5.11.02 0.OE.00 5.11.02 0.01.00 0.01.00 0.OE.00 9.01-04

TOLUENE 2.5E+06 2.2E.06 1.21.06 8.01-07 8.9E-07 1.7E-06 6.4E-08

TRICHLOROETHYLENE 2.3E.03 0.01.00 2.3E.03 0.01.00 0.01+00 0.01.00 3.01-02

ARSENIC 2.2E.01 0.01.00 2.21.01 1.91.00' 0.01.00 1.91.00* 0.01.00

LEAD 1.51.04 0.01.00 1.5E.04 3.5E-03 0.01.00 3.51-03 0.01.00

MERCURY 3.31+03 0.01.00 3.31.03 7.31-03 0.01.00 7.3E-03 0.01.00

a: This contaminant saturates the soil gas and produces a vapor flux which is below one-tenth of

the critical flux. The SPPPLV for this contaminant is considered to be equaL to pure compounid.

The SPPPLV has therefore been set to 1.00E.06 mg/kg (See volume VI-A).

':El is equal to or excceeds 1.01-01

If the PPLV value indicated is greater than 1.00E.06 the calculations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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CSA-1b-43 EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMUILATIVE DIRECT INDIRECT CUMUJLATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPM

(m@Ikg) (74/kg) (mg/kg)

ALORIN 1.5E+00 4.7E+03 1.51+00 4.01400* 1.3E-03 4.01+00* 0.01.00

BENZENE 8.6E*02 2.6E+02 2.01.02 1.2E-03 3.9E-03 5.11-03 1.9E-02

CARBON TETRACHLORIDE 2.01.02 0.01.00 2.01.02 0.01.00 0.01.00 0.01.00 2.71.00

CHLORDANE 2.01.01 5.1E.05 2.01.01 5.11.00* 2.01-04 5.1E,00* 0.01.00

CHLOROACETIC ACID 1.7E*04 0.01.00 1.7E+04 1.91-02 0.01.00 1.91-02 0.01.00

CNLOROSENZENE 1.61.05 0.01.00 1.6E.05 0.01.00 0.01.00 0.01.00 6.7E-04

CHLOROFORM 4.01+03 0.01.00 4.01.03 0.01.00 0.01.00 0.01.00 1.2E-02

CHLOROPHENYL14ETHYL SULFIDE 1.61.05 3.5E+05 1.1E.05 4.3E-06 2.01-06 6.3E-06 1.11-06
CHIOROPHENYLMETHYL SULFONE 1.6E+05 0.0E+00 1.6E.05 0.01.00 0.01.00 0.01.00 2.4.E-09
CHIOROPHENYLNITHYL SULFOXIDE 1.6E.05 0.01.00 1.61.05 0.01.00 0.0E.00 0.01.00 2.01-08
PPDDE 7.4.E+01 2.91.05 7.4E.01 1.4E-02 3.5E-06 1.4E-02 0.01.00
PPDOT 7.4E+01 1.0E+06 7.4E+01 3.7E.01* 4.51-05a 3.7E.01* 0.01.00
DIBROMOCHLOROPROPANE 1.81.01 5.4E.00 4.1E+00 2.4E-02 8.2E-02 1.1E.01* 3.41-03

DIELDRIN 1.61+00 1.01.06 1.61+00 8.9E+00* 6.5E-03a 8.91+00* 0.01.00

DIISOPROPYL1METHYL PHOSPHONATE 6.61.05 8.4E+04 7.4E+04 1.01-05 8.11-05 9.2E-05 5.91-08

D114ETHYLDISULFIDE 6.7E+04 2.6E+04 1.9E.04 3.01-05 7.6E-05 1.11-04 0.01.00

DIMETHYMETHYL PHOSPHONATE 1.5E+05 0.01+00 1.5E+05 0.01+00 0.01+00 0.01+00 0.01+00

ENDRIN 2.5E+03 1.OE+06 2.5E+03 5.6E-03 8.0E-06a 5.7E-03 0.01+00

FLUOROACETIC ACID 3.91.01 0.01+00 3.9E+01 7.2E-01* 0.OE+0O 7.2E.01* 0.01+00

HEXACHLOROCYCLOPENTADIENE 1.7E+04 8.6E.01 8.61.01 6.OE-07 1.2E-04 1.2E-04 0.01+00

ISODRIN 5.81+02 3.4E.05 5.81.02 1.61-03 2.6E-06 1.61-03 O.OE+00

ISOPROPYL M4ETNYL PHOSPHONIC ACID 2.5E+06 0.01.00 2.5E+06 3.5E-06 .0.E+00 3.5E-06 0.OE+OO

METHYLENE CHLORIDE 3.3E+03 1.7E+02 1.6E+02 6.11-04 1.2E-02 1.2E-02 0.01+00

TETRACHLOROETHYLENE 5.1E+02 0.01+00 5.11+02 0.OE+00 O.OE+00 0.OE+00 9.01-04

TOLUENE 2.5E.06 2.2E+06 1.2E+06 8.OE-07 8.9E-07 1.7E-06 6.4E-08

TRICHLOR01THYLENE 2.3E+03 0.01+00 2.3E.03 0OE.0E0O 0.01+00 0.OE.00 3.01-02

ARSENIC 2.2E+01 0.01.00 2.2E.01 1.91+00* 0.01+00 1.91+00* 0.01+00

LEAD 1.5E.04 0.01.00 1.5E.04 3.5E-03 0.OE.00 3.5E-03 0.01+00

MERCURY 3.3E+03 0.01+00 3.3E+03 7.3E-03 0.01+00 7.3E-03 0.OE+00

a: This contaminant saturates the soil gas and produces a vapor flux which is below one-tenth of
the critical flux. The SPPPLV for this contaminant is considered to be equal to pure compounid.
The SPPPLV has therefore been set to 1.OOE+06 mg/kg (See volume VI-A).

*: El is equal to or exceeds 1.OE-01

If the PPLV value indicated is greater than 1.OOE.06 the calculations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.

2-22



CSA- Ib-53 EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUMUJLATIVE DIRECT INDIRECT CUMU.LATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPH

(rq/kg) (rl/kg) (mg/kg)

ALDAIN 2.1E-01 3.11.02 2.IE-01 2.91+01' 1.9E-02 2.91+01* 0.01.00

BENZENE 1.2E+02 4.OE.O1 3.01.01 8.4E-03 2.5E-02 3.4E-02 2.9E-01

CARSOM TETRACHLORIDE 2.71.01 0.01.00 2.7E.01 0.01400 0.01+00 0.01.00 4.IE.01

CHLORDANE 2.7E+00 3.4E+04 2.71.00 3.71+01* 3.01-03 3.71,01* 0.01.00
CNLOROACETIC ACID 7.01.03 0.01.00 7.01.03 4.51-02 0.01.00 4.5E-02 0.01.00
CNLOROBENZENE 6.81.04 0.01.00 6.81404 0.01.00 0.01.00 0.01.00 4.3E-03
CHLOROFORM 5.6E.02 0.OE+OO 5.6E.02 0.01.00 0.01.00 0.OE.00 1.71-01
CHLOROPHENYLMETHYL SULFIDE 7.01.04 5.5E+04 3.11.04 1.01-05 1.3E-05 2.3E-05 6.9E-06
CHLOROPHENYL1METHYL SULFONE 7.01.04 0.01.00 7.01.04 0.01.00 0.01.00 0.01.00 1.6E-08
CHLOROPHENYLNETHYL SULFOXIDE 7.01+04 0.01.00 7.01.04 0.01.00 0.01.00 0.01.00 1.31-07
PPDDE 1.01.01 1.9E.04 1.01.01 9.81-02 5.3E-05 9.8E-02 0.01.00

PPOOT 1.OE.O1 1.01.06 1.01.01 2.61.00' 6.SE-04a 2.61.00' 0.01.00
DIBRO140CHLOROPROPANE 2.51+00 3.51-01 3.11-01 1.81-01* 1.21.00' 1.41.00' 5.11-02
DIELORIN 2.2E-01 1.01+06 2.21-01 6.41.01' 9.8E-02a 6.41.01' 0.01.00
DIISOPROPYLMETHYL PHOSPHONATE 2.8E.05 3.01+04 2.7E.04 2.41-05 2.21-04 2.5E-04 3.8E-07

DIMETHYLDISULFIDE 2.9E+04 9.5E+03 7.11+03 7.01-05 2.11-04 2.8E-04 0.01.00

DIMETHYNETHYL PHOSPHONATE 6.3E.04 0.01.00 6.3E.04 0.01.00 0.01.00 0.01.00 0.01.00

ENDRIN 1.11.03 1.01.06 1.1E+03 1.31-02 5.2E-05a 1.31-02 0.01+00

FLUOROACETIC ACID 1.7E+01 0.01.00 1.7E.01 1.71+00' 0.01+00 1.71+00' 0.01.00

HEXACHLOROCYCLOPENTADIENE 5.7E.03 3.1E+01 3.1E+01 1.8E-06 3.2E-04 3.2E-04 0.01.00

ISODRIN 2.5E.02 5.3E+04 2.51.02 3.7E-03 1.71-05 3.7E-03 0.01.00

ISOPROPYL METHYL PHOSPHONIC ACID 1.1E.06 0.01+00 1.1E.06 8.1E-06 0.01.00 8.11-06 0.01+00

METHYLENE CHLORIDE 4.51+02 2.71+01 2.5E.01 4.41-03 7.5E-02 7.9E-02 0.01.00
TETRACHLOROETHYLENE 7.11+01 0.01+00 7.11+01 0.01.00 0.01.00 0.01.00 1.41-02
TOLUENE 1.11+06 8.11.05 4.61+05 1.9E-06 2.51-06 4.41-06 4.11-07
TRICHLOROETHYLENE 3.21+02 0.01+00 3.21+02 0.01.00 0.01+00 0.01+00 4.51-01

ARSENIC 3.91+00 0.01+00 3.9E+00 1.OE01.01 0.01+00 1.01+01' 0.01+00I
LEAD 9.21.03 0.01+00 9.21+03 5.81-03 0.01.00 5.8E-03 0.01.00

MERCURY 2.01+03 0.01+00 2.01+03 1.21-02 0.01+00 1.21-02 0.01.00

a: This contaminant saturates the soil gas and produces a vapor flux which is below one-tenth of

the critical flux. The SPPPLV for this contaminant is considered to be equal to pure compound.
The SPPPLV has therefore been set to 1.001+06 mg/kg (See volume VI-A).

':El is equal to or exceeds 1.01-01

If the PPLV value indicated is greater than 1.001+06 the calculations imply that the contaminant
does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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CSA- 1b-63 EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMUJLATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El ENC

(mg/kg) (NOkg (mg/kg)

ALDRIN 1.9E+00 1.3E+02 1.9E+00 3.2E.00* 4.88-02 3.28.00' 0.08.00
BENZENE 1.1E+03 2.3E+00 2.3E.00 9.2E-04 4.4E-01' 4.4E-01' 3.88.00
CARBON TETRACHLORIDE 2.5E+02 0.OE.0O 2.5E+02 0.08.00 0.08.00 0.08.00 5.3E+02

CNLORDANE 2.5E+01 1.4E+04 2.5E+01 4.08.000 7.48-03 4.¶E.00' 0.08.00

CNLOROACETIC ACID 9.2E.03 0.08.00 9.2E.03 3.51-02 0.08.00 3.SE-02 0.08400

CHLOROBENZENE 8.8E.04 0.08+00 8.88.04 0.08.00 0.08.00 0.08+00 4.08-01

CHLOROFORM 5.1E.03 0.08.00 5.1E+03 0.08.00 0.08.00 0.08.00 2.38.00

CHLOROPNENYLMETHYL SULFIDE 9.1E.04 1.7E+02 1.7E.02 7.7E-06 4.08-03 4.08-03 6.4E-04

CHLOROPHEMYLMETHYL SULFONE 9.1E.04 0.08.00 9.18.04 0.08.00 O.OE.O0O0.08.00 1.5E-06

CNLOROPMEN'VLMETHYL SULFOXIDE 9.1E+04 0.08+00 9.18.04 O.0E.0O 0.08.00 0.08.00 1.2E-05

PPDDE 9.3E+01 1.9E.01 1.6E.01 1.1E-02 5.18-02 6.2E-02 0.08.00

PPDDT 9.3E+01 1.9E+01 1.6E+01 2.9E-01' 1.48.00' 1.78.00* 0.OE.00

DIBROMOCHLOROPROPANE 2.3E.01 4.4E-02 4.4E-02 1.9E-02 1.OE.O1* 1.OE.01* 6.7E-01

DIELORIN 2.OE+OO 5.8E+01 1.98.00 7.08.000 2.4E-01* 7.3E.0O' 0.08.00

DIISOPROPYLMETMYL PHOSPHONATE 3.7E.05 7.08.02 7.OE.02 1.9E-05 9.7E-03 9.7E-03 3.5E-05

DIMETHYLDISULFIDE 3.7E.04 7.8E.01 7.7E+01 5.4E-05 2.6E-02 2.6E-02 0.OE0OO

DIMETHYMETHYL PHOSPHONATE 8.2E.04 0.08.00 8.2E.04 0.08.00 0.08.00 0.OE.00 0.08.00

ENDRIN 1.4E+03 1.08.06 1.3E+03 1.08-02 9.08-04a 1.18-02 0.08.00

FLUOROACFTIC ACID 2.2E+01 0.08.00 2.2E.01 1.3E.OO* 0.08.00 1.38.00' 0.08.00

HEXACH LOPENTADIENE 5.5E+03 1.98.01 1.9E+01 1.8E-06 5.2E-04 5.2E-04 0.OE0OO

ISODRI# 3.2E+02 3.08.03 2.9E+02 2.8E-03 3.08-04 3.1E-03 0.08.00

JSOPROPYL METHYL PHOSPI4ONIC ACID 1.4E+06 O.0E~flo 1.4E.06 6.3E-06 0.OE.00 6.3E-06 O.OE.0O

METHYLENE CHLORIDE 4.1E+03 4.48.00 4.4E.00 4.98-04 4.68-01' 4.6E-01' 0.08.00

TETRACHLOROETHYLENE 6.5E+02 0.08.00 6.5E+02 0.08.00 0.08.00 0.08.00 1.88-01

TOLUENE 1.4E+06 5.5E+05 3.9E.05 1.48-06 3.7E-06 5.1E-06 3.8-05

TRICHLOROETHYLENE 2.9E+03 0.08.00 2.98.03 0.08.00 0.08+00 0.OE.00 5.98.00

ARSENIC 2.OE.01 0.08.00 2.08.01 2.18.00' 0.08+00 2.1E.00' 0.08+00

LEAD 6.5E.03 0.08.00 6.58.03 8.38-03 0.08+00 8.38-03 0.08+00

MERCURY 1.4E.03 0.08.00 1.48+03 1.7E-02 0.08.00 1.7E-02 0.08.00

a: This contaminant saturates the soit gas and produces a vapor flux which is below one-tenth of

the critical flux. The SPPPLV for this contaminant is considered to be equal to pure compound.

The SPPPLV has therefore been set to 1.008+06 mg/kg (See volume VI-A).

':El is equal to or exceeds 1.08-01

If the PPLV value indicated is greater than 1.008+06 the calculations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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CSA- lb-73 EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CUMU6LATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV OSVI ESVI PPLV El El El OPM ENC

(mg/kg) (Mg/kg) (mg/kg) (mg/kg)

ALDEIN 1.2E-01 6.3E+02 4.21.01 1.21-01 5.21.01' 1.5E-01* 5.21.01' 0.01.00 0.01.00

BENZENE 6.7E+01 3.4E.01 2.31.00 2.1E.00 1.51-02 4.7E-01* 4.8E-01* 1.51-01 1.2E+01

CARBON TETRACHLORIDE 1.5E.01 0.01.00 0.01.00 1.51.01 0.01.00 0.01.00 0.01.00 2 (11.01 1.6E.03

CHLORDANE 1.5E+00 6.81.04 4.5E+03 1.5E+00 6.61.01* 2.4E1-02 6.6E+01' 0.01400 0.01+00

CHLOROACETIC ACID 1.7E+03 0.01.00 0.01.00 1.7E+03 1.9E.01* 0.01.00 1.91-01' 0.01.00 0.01.00

CHLOROBINZENE 1.5E+04 0.01.00 0.01.00 1.SE.04 0.01.00 0.01.00 0.01.00 5.01-03 4.01-01

CHLOROFORM 3.1E.02 0.01.00 0.01.00 3.1E+02 0.01.00 0.01.00 0.01+00 8.71-02 6.91.00

CHLOROPHENYLMITHYL SULFIDE 1.7E+04 4.71.04 5.2E+02 5.01.02 4.21-05 1.4E-03 1.4E-03 8.01-06 6.4E-04

CIILOROPHENYLPETHYL SULFONE 1.7E+04 0.01.00 0.01.00 1.7E.04 0.01.00 0.01.00 0.01.00 1.81-08 1.51-06

CHLOROPHENYLMETHYL SULFOXIDE 1.7E+04 0.01.00 0.01.00 1.7E+04 0.01.00 0.01.00 0.01.00 1.SE-07 1.2E-05

PPDDE 5.7E+00 3.81.04 1.9E.01 4.4E+00 1.7E-01* 5.11-02 2.3E-01' 0.01.00 0.01+00

PPDDT 5.7E+00 8.01.04 1.9E.01 4.41+00 4.7E+00* 1.4E+00* 6.1E+00* 0.01.00 0.01+00

DIBROMOCHLOROPROPANE 1.4E+00 7.2E-01 4.4E-02 4.01-02 3.1E-01* 1.1E+01* 1.11+01* 2.5E-02 2.01+00

DIELDRIN 1.2E-01 2.9E.02 1.9E+01 1.2E-01 1.1E+02* 7.8E-01' 1.21+02' 0.01+00 0.01+00

DIISOPROPYLMIETHYL PHOSPHONATE 6.8E+04 1.1E.04 2.1E.03 1.7E+03 1.OE-04 3.8E-03 3.9E-03 4.4E-07 3.5E-05

DIMETHYLDISULFIDE 6.9E+03 3.5E+03 2.3E+02 2.1E+02 2.9E-04 9.2E-03 9.5E-03 0.01+00 0.01+00

DIMETHYMETHYL PHOSPHONATE 1.5E+04 0.01+00 0.OE+00 1.5E+04 0.OE.00 0.OE+00 0.OE+00 0.01.00 0.01+00

ENDRIN 2.5E+02 1.01+06 1.01+06 2.5E+02 5.5E-02 9.6E-04a 5.61-02 0.01+00 0.01+00

FLUOROACETIC ACID 4.01+00 0.01+00 0.01+00 4.01+00 7.0E+00* 0.OE+00 7.01+00* 0.01+00 0.01+00

HEXACHLOROCYCLOPENTADIENE 3.8E+02 1.1E+01 5.8E+01 9.31+00 2.6E-05 1.01-03 I.1E-03 0.01+00 0.01+00

ISODRIN 5.9E+01 4.6E.04 3.01+03 5.8E+01 1.5E-02 3.2E-04 1.61-02 0.01+00 0.01+00

ISOPROPYL METHYL PHOSPHONIC ACID 2.5E+05 0.01+00 0.01+00 2.5E+05 3.4E-05 0.01.00 3.4E-05 0.01+00 0.01+00

METHYLENE CHLORIDE 2.5E+02 2.3E+01 4.4E+00 3.61+00 8.11-03 5.4E.01* 5.SE-01* 0.01+00 0.01+00

TETRACHLOROETHYLENE 4.1E+01 0.01.00 0.OE.00 4.1E+01 0.01+00 0.01+00 0.01+00 6.81-03 5.4E-01

TOLUENE 2.6E+05 3.01+05 1.6E+06 1.3E+05 7.7E-06 7.9E-06 1.61-05 4.8E-07 3.8E-05

TRICNLOROETHYLENE 1.81+02 0.01+00 0.01+00 1.8E+02 0.01+00 0.01+00 0.01+00 2.2E-01 1.81+01

ARSENIC 1.6E.00 0.01+00 0.OE+00 1.6E+00 2.51+01' 0.01+00 2.51.01' 0.01+00 0.OE.00

LEAD 2.2E+03 0.01.00 0.01+00 2.2E+03 2.5E-02 0.01+00 2.5E-02 0.01+00 0.01+00

MERCURY 4.6E+02 0.01.00 0.01+00 4.6E.02 5.2E-02 0.01+00 5.2E-02 0.01+00 0.01+00

a: This contmiinant saturates the soil gas and produces a vapor flux which is below one-tenth of the critical flux.

The SPPPLV for this contaminant is considered to be equal to pure compounmd. The SPPPLV has therefore been set to

1.001+06 mg/kg (See volume VI-A).

': El is equal to or exceeds 1.01-01

If the PPLV value indicated is greater than 1.001+06 the calculations imply that the contaminant does not pose unacceptable

chronic exposure through the exposure pathway considered, even in its pure form.
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2.3 SITE CSA-1c: COMPLEX DISPOSAL AREA NORTH (formerly Site 36-17:
Complex Disposal Activity; ESE, 1988b/RIC 88013R05 and ESE, 1988c/
RIC 88013R05A; Site 36-16: Incendiary Burial Site; ESE, 1988d/RIC 88293R08;
Site 36-9: Incendiary or Munition Test Area; ESE, 1988e/RIC 88293R05)

2.3.1 Site-SSpecific Considerations

Figure CSA-lc-1 and Tables CSA-lc-1 and CSA-Ic-2 depict the target contaminants for

Site CSA-lc. Borings 3059, 3061 through 3088, 3202, 3228, 3232 through 3234, 3320

through 3328, 3339 through 3341, 3480 through 3482, 3476, 3477, 3530, 3531, 3522, 3580

through 3585, 3587, 3588, 3590 through 3598, 3600, 3602, 3603, 3604 through 3609, 3614

through 3640, 3642 through 3644, 3646 through 3650, 3652, 3653, 3736, and 3738 were

included in the exposure assessment, consistent with the Central SAR. This site includes

former Site 36-9, and part of former Site 36-16, which were designated as separate sites

during the Phase I investigation, but incorporated into former Site 36-17 during the

Phase II investigation. According to the site history, no chemicals from the RMA target

contaminant list, other than benzene and trichloroethylene, were suspected to be present in

Site CSA-lc (ESE, 1988b/RIC 88013R05).

2.3.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in Site

CSA-lc are depicted in Figure CSA-lc-1. Toluene occurring in Borings 3084 (9-10 and

14-15 ft), 3592 (2.5-3.5 ft), and 3600 (4-5 ft); tetrachloroethylene, occurring in Boring

3086 (4-5 ft); and xylene occurring in Borings 3584 (8-9 ft) and 3587 (7-8 ft) were not

included in the figure because they were detected in the nontarget analysis, but they are

still considered target contaminants for this exposure assessment (see Appendix A). The

following contaminants were not included in the figure, since they were not considered

target contaminants during the Phase I and Phase II investigations: methylphosphonic acid,

occurring in Boring 3587 (7-8 ft); fluoranthene and pyrene, occurring in Borings 3340

(0-1 ft) and 3606 (6-7 ft); hexachlorobenzene, occurring in Borings 3584 (8-9 ft) and 3585

(14-15 ft); pentachlorobenzene, occurring in Boring 3584 (8-9 ft); phenanthrene, occurring

in Boring 3340 (0-1 ft); 1,1,2,2-tetrachloroethane, occurring in Borings 3069 (0-1 and

4-5 ft), 3071 (0-1 ft), 3086 (2-3 ft) and 3600 (4-5 ft); and trichlorobenzene and

trichloropropene, occurring in Boring 3581 (2-3 ft). Although not shown in this figure,
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these nontarget compounds were included in the Central SAR and in this exposure

assessment because they passed through the screening process performed in the RMA

Chemical Index (EBASCO, 1988a/RIC 88357ROi). Methylene chloride, shown in Table

CSA-lc-i, is excluded from consideration in the exposure analysis for this site because it

was considered a laboratory contaminant in the samples analyzed.

Table CSA-ic-I summarizes the maximum concentrations of contaminants measured in soil

above indicator levels for the ICP metals, arsenic, and mercury and CRLs for organic

contaminants from the Phase I and Phase II investigations. The boring number and depth

where the maximum value was observed are shown. No data were included for ICP

metals, arsenic, and mercury for Horizon 2 because direct soil exposure below 10 ft is

assumed to be negligible (see Volume VI-A). Table CSA-lc-2 summarizes the maximum

concentrations detected in groundwater together with the well number, location, sampling

interval, and depth to groundwater.

2.3.3 Site Exposure Summary

Tables CSA-lc-3 through CSA-lc-7 present Draft PPLVs, Els, and VEIs for each site

contaminant. Since the depth to groundwater below Site CSA-lc is greater than 10 ft, the

enclosed space vapor inhalation SPPPLV is included in the calculation of the cumulative

quantity. The COCs are summarized below for each exposed population and with the

critical exposure pathway identified.

Contaminants Regulated Casual Recreational Commercial Industrial
of Concern Visitor Visitor Visitor Worker Worker

Aldrin Direct Direct Dir/Ind Dir/Ind Dir/Ind
Chlordane Direct Direct Direct Direct Direct
Dieldrin Direct Direct Dir/Ind Dir/Ind Dir/Ind
Fluoroacetic acid Direct Direct Direct Direct Direct
1,1,2,2-Tetrachloroethane Dir/Ind Dir/Ind Dir/Ind Dir/Ind Dir/Ind
Tetrachloroethylene Direct Direct Dir/Ind Dir/Ind Dir/Ind
Arsenic Direct Direct Direct Direct Direct
Chromium Direct Direct Direct Direct Direct
Lead Direct Direct Direct Direct Direct
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ion

I
Contaminants Regulated Casual Recreational Commercial Industrial
of Concern Visitor Visitor Visitor Worker Worker

PPDDE .... Direct Indirect Dir/Ind
Dibromochloropropane .... Cumulative -- Cumulative
Hexachlorocyclo-

pentadiene .... Indirect Indirect Indirect
Cadmium .... Direct -- Direct
Copper .... Direct Direct Direct

Note: Direct exposure pathways for soils include soil ingestion, suspended particulate inhalation, and dermal
contacL
Indirect exposure pathways include open and enclosed space vapor inhalation.

The results of the soil exposure summary indicate that exposure to contamination from the

direct and indirect pathways both contribute to the exceedance of the cumulative PPLVs.

It should be noted for dibromochloropropane, the cumulative El exceeds 0.1 for the

recreational visitor and industrial worker but the direct and indirect Els do not exceed 0.1.

Site CSA-lc is designated as a Priority I site based on the most sensitive exposed

population PPLV (i.e., the industrial worker).

The following groundwater contaminants result in an unacceptable exposure due to vapor

inhalation as indicated by a VEI value greater than 1:

"• 1,1-Dichloroethylene (enclosed)

"* Benzene (enclosed)

"• Dibromochloropropane (enclosed)

• 1,2-Dichloroethane (enclosed)

• Trichloroethylene (enclosed)

II
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I.

TABLE CSA-lc-2

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE CSA-lc

AVERAGE SITE DEPTH TO GROUNDWATER: 28 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

1,1,1-TRICHLOROETHANE 1.1 36180 05/9/88

1,1,2-TRICHLOROETHANE 62 36090 02/8/88

1,1-DICHLOROETHYLENE 67 36185 01/25/89

1,2-DICHLOROETHYLENE 36 36090 02/8/88

1,2-DICHLOROETHANE 370 36090 02/9/88

M-XYLENE 5.0 36180 01/6/89

ALDRIN 3.4 36180 01/6/89

ATRAZINE 25 36180 01/6/89

BICYCLOHEPTADIENE 12 36180 01/6/89

BENZOTHIAZOLE 29 36090 01/9/89

BENZENE 360 36185 01/25/89

CARBON TETRACHLORIDE 3.8 36180 01/6/89

METHYLENE CHLORIDE 120 36185 01/25/89

CHLOROFORM 26 36180 01/6/89

CHLOROBENZENE 1700 36180 01/6/89

CHLORDANE 9.9 36180 01/6/89

CHLOROPHENYLMETHYL SULFIDE 19 36180 10/7/87

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990
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TABLE CSA-lc-2

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE CSA-lc

AVERAGE SITE DEPTH TO GROUNDWATER: 28 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

CHLOROPHENYLMETHYL SULFONE 14 36180 05/9/88

DIBROMOCHLOROPROPANE 190 36080 02/11/88

DIISOPROPYLMETHYL PHOSPHONATE 7000 36180 10/7/87

DITHIANE 2100 36180 01/6/89 4

DIELDRIN 0.23 36180 01/6/89

DIMETHYLMETHYL PHOSPHONATE 260 36090 01/9/89

ENDRIN 0.17 36180 01/6/89

ETHYLBENZENE 6.3 36090 01/9/89

ISODRIN 0.76 36180 01/6/89

TOLUENE 170 36180 01/6/89

MALATHION 14 36180 01/6/89

1,4-OXATHIANE 1100 36090 02/8/88

PPDDE 0.23 36180 01/6/89

PPDDT 0.34 36180 01/6/89

SUPONA 0.97 36180 01/6/89

TETRACHLOROETHYLENE 2900 36185 01/25/89

TRICHLOROETHYLENE 200 36090 02/8/88

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990
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II
VI

TABLE CSA-lc-2

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE CSA-lc

AVERAGE SITE DEPTH TO GROUNDWATER: 28 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

0,P-XYLENE 14 36180 01/6/89

I

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990
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CSA- 1c-3

EXPOSURE EVALUATIONS FOR REEGULATED VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMUJLATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El W3(mg/kg) 
(mg/kg) (mg/kg)-0 

a 6 7 +2 .E 0

ALDRIN 1.5E*0O 1. 0106 1.5E+00 6.7E.02' 3.4E-~ .!0Z .10

ATRAZINE 4.IE.04 0.01.00 4.11.04 0.01.00 0.01.00 0.01.00 5.3E-13

BENZENE 8.6E+02 0.01.00 8.6E+02 0.01.00 0.01.00 0.01400 2.2E-03

SIENZOTNIAZOLE 3.91.04 0.01E+00 3.9E+04 0.01.00 0.01.00 0.01E+00 7.5E-08

5ICTCLOUIPTADIENE 3.2E+05 0.0E+00 3.2E+05 0.01.00 0.0E+00 0.01+00 6.01-07

CARUOM TETRACHLORIDE 2.01.02 0.01.60 2.01.02 0.01.00 0.01.00 0.01.00 4.OE-04

CNLORANE 2.01.01 3.21.06 2.01401 3.61.00' 2.2E-05 3.61.00' 2.3E-06

CUMOBEWNZENE 1.6E+05 0.01.00 1.6E+05 0.01.00 0.0E400 0.01400 8.71-05

CHLOROFORM 4.01403 0.01.00 4.01.03 0.01.00 0.0E+00 0.01.00 2.41-05

CNLOWONENYLMETNYL SULFIDE 1.61+05 0.01+00 1.6E+05 0.01.00 0.01.00 0.01E+00 4.01E-08

CNLOROPHENYLMETHYL S1JLFOME 1.61.05 0.01400 1.6E.05 0.01.00 0.01.00 0.01.00 3.51-10

PP001 7.4E401 1.8E.06 7.41.01 4.1E-02 1.7E-06 4.11E-02 1.11-07

PPDDT 7.41401 3.81.06 7.4E+01 3.11-04 6.01-09 3.11-04 1.11-06

DIUMOOCHLOROPROPANE 1.81401 2.01.01 9.51.00 7.81-03 7.01-03 1.51-02 2.4E-03

1,2-DICHLOROETNANE 2.81402 0.01.00 2.81.02 0.01.00 0.01400 0.01400 1.3E-03

1,1-DICHL0ROETHYLENE 4.3E.01 0.01.00 4.31.01 0.01.00 0.01.00 0.01.00 9.3E-02

1,2-0ICNLOROETHYLENE 1. 7E+05 0.01.00 1.71.05 0.01.00 0.01.00 0.01.00 0.01.00

DIELDRIN 1.6E+00 1.0E+06 1.6E+00 3.21.02* 3.7E-O2a 3.2E402' 0.01400

DIISOPROPYLMETHYL PHOSPHONATE 6.6E.05 3.8E.05 2.4.E#05 1.5E-05 2.6E-05 4.1E-05 9.81-07

DIMETHYMETHYL PHOSPHONATE 1.51.05 0.01.00 1.5E.05 0.01.00 0.01.00 0.01.00 0.01.00

DITHIANE 8.3E.04 0.01.00 8.3E.04 3.6E-03 0.01.00 3.61-03 0.01.00

ENDRIN 2.51.03 1.01.06 2.5E.03 6.51-04 1.5E-07a 6.5E-04 0.01.00

ETHYLBENZENE 8.3E405 0.01400 8.3E+05 0.01.00 0.01.00 0.01.00 2.7E-08

FLUOROIACETIC ACID 3.91+01 0.0E+00 3.9E+01 3.11-01* 0.01.00 3.1E-01* 0.01.00

NEXACHLOROCYCLOPENTADIENE 1.7E+04 2.6E.04 1.0E+04 0.01.00 3.81-04 3.81-04 0.01.00

ISCORIN 5.81.02 2.2E.06 5.8E+02 8.6E-04 9.3E-07 8.7E-04 1.6E-07

ISOPROPYL METHYL PHOSPHONIC ACID 2.5E+06 0.01.00 2.5E+06 7.3E-06 0.01.00 7.3E-06 0.01.00

MALATHION 1. 7E+05 0.0E+00 1.7E.05 0.01.00 0. 01.00 0.01.00 3.$E-12

METHYLENE CHLORIDE 3.3E.03 0.0E400 3.3E403 0.01.00 0.01.00 0.01.00 1.5E-04

1,4-OXATHIANE 2.5E+05 0.01.00 2.51.05 2.01-06 0.01.00 2.01-06 0.01.00

SUPONA 1.2E.03 0.01.00 1.2E.03 0.01.00 0.01.00 0.01.00 2.1E-13

1.1.2.2-TETRACHLOROETHANE 1.31.02 2.11.02 7.9E401 4.7E+00 2.91.00' 7.61.00' 0.01.00

TETRACHL0ROETHYLENE 5.1E+02 1.01.06 4.9E-02 2.01.000 7.DE-02a 2.01.00* 0.01400

TOLUENE 2.5E+06 2.9E.06 1.3E.06 8.0E-07 7.01-07 1.51-06 1.6E-07

1,1,1-TRICHLOROETHANE 7.51.05 0.01.00 7.5E.05 0.01.00 0.01.00 0.01.00 4.1E-09

1,1,2-TRICHLOROETHAHE 4.31.02 0.01.00 4.3E402 0.01.00 0.01.00 0.01.00 1.5E-04

TRICXLOROETHYLENE 2.3E.03 0.01.00 2.31.03 0.01.00 0.01.00 0.01.00 1.11-03

M-XYLENE 1.41.07 0.0E+00 1.4E+07 0.01.00 0.01400 0.01.00 2.9E-08

O,P-X'VLENE 1.41.07 2.21+06 1.91.06 1.4E-07 9.1E-07 1.11-06 8.11-08

ARSENIC 2.21.01 0.01.00 2.21401 5. 11.00' 0.01400 5.11.00* 0. 01.00

CADMIUME 4.5E+02 0.0E+00 4.S1*02 7.3E-02 0.01.00 7.3E-02 0.01.00

CHIROMIUM 6.9E.01 0.01.00 6.91.01 7.51.01' 0.01.00 7.51.01' 0.01.00

CapPER 4.2E+05 0.01.00 4.21.05 6.71-02 0.01.00 6.7E-02 0.01.00

LEAD 1.51.04 0.01.00 1.51.04 4.6E-01' 0.01.00 4.6E-01' 0.01.00

MERCURY 3.31.03 0.01.00 3.3E+03 1.2E-03 0.01400 1.2E-03 0.01.00

ZINC 2.0106 0.01.00 2.0E.06 6.01-03 0.01.00 6.01-03 0.01400

a: This contaminant saturates the $oil gas and products a vapor flux which is below one-tenth of

the critical ilux. The SPPPLV for this contaminant is considered to be equal to pure compound.

The SPPPLV has therefore been set to 1-OOE.06 mg/kg (See volume VI -A).

El1 is equal zo or exceeds l.CE-01

1' :he PPLV value ?.dicare:! is gre-azer than 1.00E-06 the calculations irfoly that the :cnzaminaflt

~Ces niot pose una::e~table :,ronic exoosure :hirough th~e ep:.asure path-ay conscderea, even in its =A.re :-.
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CSA- IC-I.

EXPOSURE EVALUATIOMS FOR CASUAL VISITORS

DIRECT INDIRECT CUMUJLATIVE DIRECT INOIRECT CUMULATIVE VEI
CONTAMINANT PPLV PPLV PPLV El El El WS(mg/kg) (mg/kg) (mg/kg)

AI.DRIN 1.5E+00 1.01.06 1.5E+OO 6.71*02* 3.t.E-02a 6.7E'02* 001.00
ATRAZINI 4.11.E+" 0.OE.00 4.1E.04 0.01.00 0.OE'00 0.01.00 5.3E-13

IENZMN 8.6E+02 0.01.00 8.6E+02 0.01.00 0.01.00 0.01.00 2.ZE-03
IINZONIAZOLE 3.9E+0" 0.01.00 3.91.04 0.01.00 0.01.00 0.01.00 7.51-08
BICTCLOIIIPTADIINE 3.2E+05 0.01.00 3.2E+05 0.01.00 0.01400 0.01.00 6.01-07
CARDON TITRACNLOR ICE 2.01.02 0.01.00 2.01402 0.01.00 0.01.00 0.01.00 4.01-04

CNLONDANE 2.01.01 3.2E.06 2.01.01 3.61.00* 2.21-05 3.61.00* 2.3E-06
C11LONUIENZENE 1.6E+05 0.01.00 1.6E.05 0.01.00 0.01.00 0.01.00 8.71-05
CNILOROPORM 4.C1403 0.01.00 4.01.03 0.01.00 0.01.00 0.01.00 2.41-05
C)ILUOPNEMYLMITHYL SULFIDE 1.6E405 0.01.00 1.6E.05 0.01.00 0.01.00 0.01.00 4.01-06
CHLOMOPHNYLIETNYL SULFOME 1.6E+05 0.01.00 1.6E+05 0.01.00 0.01.00 0.01.00 3.51-10
PPOOI 7.4E*01 1.8E+06 7.4E+01 4.11-02 1.7E-06 4.1E-02 1.11-07
PPOOT. 7.41.01 3.81.06 7.4E+01 3.1E-04 6.01-09 3.11-04 1.11-06
DIDROMOMHOROPROPAHE 1.81.01 2.01.01 9.51.00 7.81-03 7.01-03 1.5E-02 2.41-03
1.2-DIC1ILOROETHANE 2.8E+02 0.01.00 2.81.02 0.01.00 0.01.00 0.01.00 1.31-03
1.1-DICHLOROETHYLEWE 4.31+01 0.OE.00 4.3E.01 O.OE+00 0.01.00 0.01.00 9.31-02
1.Z-9ICHLOROETHYLEHE 1. 7E.05 0.01.00 1. 7E.05 0.01.00 0.01.00 0.01.00 0.01.00
DIELDRIN 1.6E.00 1.0E+06 1.61+00 3.21.02' 3.7E-02a 3.2E.024  0.01.00
DIISROPWYLMETHYL PHOSPHONATE 6.6E.05 3.BE.05 2.4E+05 1.5E-05 2.6E-05 4.1E-15 9.8E-07
DIMETHYMETIIYL PROSPHONATE 1.5E.05 0.0E+00 1.5E.05 0.01.00 0.01.00 0.0.00+ 0.01.00
DITHIANE 8.3E.04 0.01.00 8.31.04 3.6-03 0.0E.00 3.6E-03 0.01.00
ENDRIN 2.5E.03 1.01.06 2.51.03 6.51-04 1.SE-O7a 6.5E-04 0.01.00
ETNYLBENZEWE 8.3E.05 0.01.00 8.3E.05 0.01.00 0.01.00 0.01.00 2.71-08
FLUOROACETIC ACID 3.9E+01 0.0E.00 3.9E.01 3.1E-01' 0.01.00 3.11-ol' 0.01.00
HEXACHLOROCYCLOPENTADIENE 1.7E.04 2.6E+04 1.01.04 0.01.00 3.81-04 3.81-04 0.01.00
ISODRIN 5.8E.02 2.2E+06 5.8E+02 8.6E-04 9.3E-07 8.7E-04 1.6E-07
ISOPROPYL METHYL PHOSPHOMIC ACID 2.51+06 0.01.00 2.5E+06 7.31-06 0.01.00 7.3E-06 0.01.00
MALATHION 1. 7E.05 0.01.00 1. 71+05 0.01.00 0.01.00 0.01.00 3.8E-12
METHYLENE CHLORIDE 3.3E+03 0.01.00 3.3E.03 0.01.00 0.01.00 0.01.00 1.51-04
1,4-OXATHIANE 2.5E.05 0.01.00 2.5E+05 2.01-06 0.01.00 2.01-06 0.01.00
SUPONA 1.2E.03 0.01.00 1.2E.03 0.01.00 0.01.00 0.01.00 2.11-13
1,1,2,2-TETRACNLOROETHAHE 1.3E+02 2.11.02 7.9E+01 4.7E.00* 2.9E+00* 7.61.00* 0.01.00
TETRAC1ILOROETHYLENE 5.11.02 1.01.06 4.9E+02 2.01.00* 7.0E-02a 2.01,00O* 0.01.00
TOLUENE 2.51.06 2.9E+06 1.3E+06 8.01-07 7.01-07 1.5E-06 1.6E-07
1,1,1-TRICHLOROETRAME 7.5E+05 0.01.00 7.5E.05 0.01.00 0.01.00 0.01.00 4.11-09
1.1.2-TRICHLoROETKANE 4.3E.02 0.01.00 4.3E.02 0.01.00 0.01.00 0.01.00 1.5E-04
TRICHLOROETHYLEHE 2.3E+03 0.01.00 2.3E.03 0.01.00 0.01.00 0.01.00 1.11-03
M-XYLEHE 1.4E+07 0.01.00 1.4E.07 0.01400 0.01.00 0.01.00 2.9E-08
0,P-XYLENE 1.41.07 2.21.06 1.9E.06 1.4-07 9.11-07 1.11-06 8.11-08

ARSENIC 2.2E+01 0.01.00 2.2E+01 S.11.00 0.01.00 3.11.00 0.01.00
CADMIUM 4.5E.02 0.01.00 4.51E+02 7.3E-02 0.01.00 7.3E-02 0.01.00
CH4ROMIUM 6.9E.01 0.01.00 6.9E.01 7.51.01' 0.01.00 7.51.01* 0.E+010

COPR4.21.05 0.01.00 4#.21.05 6.7E-02 0.01.00 6.7E-02 0.01.00
LEAD 1.5E.04 l)01.00+ 1.5E+04 4.6E-01* 0.01.00 4.6E.01* 0.01.00
MERCURY 3.3E+03 0.01.00 3.31.03 1.21-03 0.0E.00 1.21-03 0.01.00
ZINC 2.01.06 0.01.00 2.01.06 6.01-03 0.01.00 6.01-03 0.01.00

a" This contaminanti saturates the soil gas and produces & vapor flux which is belou one-tenth of
the critical ftwxj. The SPPPtV for this contaminant is considered to be equal to pure compound.

The SPPPLV has therefore been set to 1.00E+06 mg/kg (See volumne VI-A).

El is equal to or exceeds 1.01-01

If the PPLY value i:.icared is greater than 1.00E.06 the calcultarions imply that the contaminant
does not pose jr-acceptabte chronic exposure through the exposure pathway considered, even in its pure form.
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CSA- Ic-5
EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT IhDIRECT CUMUJLATIVE VEI
CONTAMINANT PPLV PPLV PPLV El El El OPNI(mg/kg) ('mg/kg) (mg/kg)

ALDRIN 2.1E-01 2.01+03 2.11-01 4.81403* 5.11-01* 4.8E+.A3* 001400O
A7RAZINE B.E.04 0.01400 1.8E+04 0.01.00 0.01.00 0.01.00 3.4E-12
BENZENE 1.21.02 0.01.00 1.21402 0.01.00 0.01.00O 0.01.00O 3.3E-02

- ENZOTHIAZOLE 1.7E+04 0.01.00 1. 7E+04 0.01.00O 0.01400 0.01.00 4-9E-07
BICYCLONEPTADIENE 1.41.05 0.01.00 1.41.05 0.01400 0.01.00 0.01.00 3.9E-06
CARBON TETRACHLORIDE 2.7E+01 0.01.00 2.71'01 0.01400 0.01.00 0.01400 6.01-03
CHLORDANE 2.7E.00 2.11.05 2.7E.00 2.61.01' 3.3E-04 2.61.01* 3.4E-05
CIILOROBENZENE 6.81+04 0.01400 6.8E+04 0.01.00 0.01.00 0.01.00 5.6E-04
CHLOROFORM 5.6E.02 0.01.00 5.61.02 0.01400 0.01.00 0.01.00 3.6E-04
CHLOROPHENYLKETH'FL SULFIDE 7.01.04 0.01400 7.01.04 0.01.00 0.01.00 0.01.00 2.6E-07
CNLOROPHENYLMETNYL SULFONE 7.01.04 0.01400 7.01.04 0.01400 0O.01.00 0.01.00 2.31-09
PPO01 1.01.01 1.2E.05 1.01.01 2.9E-ol' 2.5E-05 2.9E.01* 1.6E-06
PPOOT 1.01.01 2.5E.05 1.01.01 2.3E-03 9.11-08 2.31-03 1.7E-05
DISROMOCIILOROP20PAF4E 2.5E+00 3.11.00 1.41.00 5.6E-02 4.51-02 1.01.01* 3.6E-02
1,2-OICHLOROETRANE 3.9E+01 0.01.00 3.9E.01 0.01.00 0.01.00 0.01.00 1.9E-02
1.1-0!CHLOROETHYI.ENE 5.9E+00 0.01.00 5.9E+00 0.01.00 0.0E*00 0.01400 1.4E+00
1,2-oiCHLOROETHYLEME 7.01.04 0.01.00 7.01.04 0.01.00 0.01.00 0.01400 0.01.00
DIELDRIN 2.21-01 9.0E.02 2.2E-01 2.3E+03' 5.5E.01* 2.31403' 0.01.00
OIISOPROPYLMETHYL PHOSPHONATE 2.8E+05 1.4E+05 9.21404 3.6E-05 7.31-05 1.11-04 6.4E-06
DIMETHYMETHYL PHOSPHONATE 6.3E.04 0.01400 6.3E.04 0.01.00 0.01.00 0.01.00 0.01.00
DITHIANE 3.51.04 0.01.00 3.5E+04 8-5E-03 0.01.00 8.5E-03 0.0OE1.00
ENDRIN 1.11.03 1.01.06 1.11.03 1.51-03 9.41-07a 1.51-03 0.01.00
ETHYLBENZENE 3.5E.05 0.01.00 3.5E405 0.01.00 0.01.00 0.01.00 1.71-07
FLU0ROACETIC ACID 1.7E.01 0.01.00 1.7E.01 7.3E.01* 0.0100 7.3E-01* 0.01.00
NEXACHLOROCYCLOPENTAOIENE 5.71+03 8.21401 8.1E.01 0.0E+00 1.21.01* 1.2E-01* 0.01.00
IS00RIN 2.51.02 3.3E405 Z.5E.02 2.01-03 6.01-06 2.01-03 1.01-06
ISOPROPYL METHYL PHOSPHONIC ACID 1.11406 0.01.00 1.11.06 1.7E-05 0.01.00 1.7E-05 0.01.00
MALATHION 7.01.04 0.01.00 7.01.04 0.01.00 0.01.00 0.01.00 2.51-11
METHYLENE CHLORIDE 4.5E+02 0.01.00 4.5E402 0.01.00 0.01.00 0.01400 2.2E-03
1,4-OXATRIAME 1.1E+05 0.01.00 1.11+05 4.7E-06 0.01.00 4.71-06 0.01.00
SUPONA 5.3E.02 0.01.00 5.3E402 0.01.00 0.01400 0.01.00 1.4E-12
1,1.2,2-TETRACHI.ORCETHANE 1.8E.01 1.4E401 7.7E.00 3.41.01* 4.41.01* 7.81.01' 0.01.00
TETRACHLOROITNYLENE 7.11.01 2.21.03 6.91401 1.41.01* 4.5E.01* 1.51.01* 0.01.00
TOLUENE 1.11.06 1.0E+06 5.21.05 1.9E-06 1.9E-06 3.8-06 1.01-06
1.1.1-TRICNLOROETiiANE 3.2E.05 0.01400 3.21.05 0.01.00 0.01.00 0.01.00 2.6E-08
1,1,2-TRICHLOROETHANE 6.01.01 0.01.00 6.01401 0.01400 0.01400 0.01.00 2.3E-03
TRICHLOROETHYLENE 3.2E.02 0.01.00 3.2E.02 0.01400 0.01.00 0.01400 .1.6E-02
M-XYLEWE 5.81.06 0.01.00 5.$E+06 0.01.00 0.01.00 0.01.00 1.9E-07
0.P-XYLEME 5.81.06 7.9E+05 7.01.05 3.4E-07 2.5E-06 2.9E-06 5.21-07

ARSENIC 3.9E+00 0.01.00 3.91.00 2.81.01' 0.01.00 2.SE+01' 0.01.00
CADMIU14 5.SE401 0.01400 5.81.01 5.71-01' 0.01.00 5.71-01' 0.01.00
CHROMIUMI 8.8E.00 0.01.00 8.8E400 5.91402' 0.01.00 5.91.02' 0.01.00
COPPER 2.51.05 0.01.00 2.51.05 1.11-01' 0.01.00 1.11-01' 0.01.00
LEAD 9.2E.03 0.01.00 9.21.03 7.71-01' 0.01.00 7.7E-01' 0.01.00
MERCURY 2.01.03 0.01.00 2.01.03 2.01-03 0.01.00 2.01-03 0.01.00
ZINC 1.11.06 0.01.00 1.1E.06 1.11-02 0.01.00 1.1-02 0.01.00

a: This contamira-: waurares the soil gas and produces a vapor flux w.hich is below one-tenth of
the critical ;!!E. e SPPP'.V for this contaminant is considered to be equal to pure compound.

The SPPPLV has therefore been set to 1.0OE.06 mg/kg (See volume Vt-A).

: El is equal to :r exceeds 1.01-01

If the PPLV value ýricate! is greater than 1.0OE-C6 the calculations imply that the contaminant

does not pose unaccenzaoie cnl-cnic exposure througn the exposure pathway consicered, even in its pure form.
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CSA- 1c-6
EXPOSUJRE EVAL~UATIONS FOR CO9eERCIAL WORKERS
DIRECT INiDIRECT CUMUJLATIVE DIRECT INDIRECT CUMUJLATIVE E

CONTAMINANT PPLV PPLV PPLV El El El ENC:3 (agkg) (ag/kg) (umjikg)

ALDRIN 1.91.00 1.3E*OZ 1.9E+00 5.3E.02' 7.91.00* 5.4E.02' 0.01.00
ATRAZINE 2.3E+04 0.09+00 2.31.04 0.01.00 0.01.00 0.01.00 6.3E-10
UINZENE 1.11.0.3 0.01.00 1.11.03 0.01.00 0.01.00 0.01.00 8.8-01
UINZOTNIAZOLE 2.2E+04 0.01.00 2.2E+0" 0.01.00 0.01.00 0.01.00 9.01-05
8ICYCLONEPTAOIENE 1.81.05 0.01.00O 1.8E+05 0.01.00 0.01.00O 0.01.00 7.21-04
CAMPON TETRACHLORIDE 2.SE+02 0.01.00O 2.51.02 0.01.00 0.01.00 0.01.00 1.61-01
CNLORIIANI 2.51E+01 1.41.04 2.51.01 2.81.00' 5.21-03 2.81.00' 9.01-04
C2ILOROWNZENE 8.aE+04 0.01.00 8.81.04 0.01.00 0.01.00 0.01.00 1.01-01
CHLOROFORM 5. 11.03 0.01.00 5.11.03 0.01.00 0.01.00 0.01.00 9.51-03
CHLOEOPNEiITLNITHYL SULFIDE 9.1E604 00.00+O 9.11.04 0.01.00 0.01.00 0.01.00 4.81-05
CHLOROPNENYLM4ETNYL SULFONE 9. 11.04 0.01.00 9. 1E+04 0.01.00 0.01.00 0.01.00 4.2E-07
PPOOI 9.31.01 1.91.01 1.61+01 3.21-02 1.51-01' 1.91-01' 4.4E-05
PPOOT 9.3E+01 1.91.0 1.61.01 2.5E-04 1.21-03 1.4E-03 4.6E-04
DIBROMOCHLOROPROPANE 2.31.01 4.81.00 3.91.00 6.11-03 2.9E-02 3.6E-02 9.6E-01
1,2-DICHLOROETNAiaE 3.51.02 0.01.00 3.51.02 0.01.00 0.01.00O 0.01.00 5.01-01
1,1-OICHLOROETNgYLENE 5.4E+01 0.01.00 5.4E.01 0.01.00 0.01.00 0.01.00 3.7E.01
1.2-OICHLORVITHYLENE 9.2E+04 0.01.00 9.2E+04 0.01.00 0.01.00 0.01.00 0.01.00

DIELDRIN 2.01.00 5.81.01 1.9E.00 2.5E.02' 8.7E+00' 2.61.02' 0.01.00
OIISOPROPYLMETHYI. PHOSPHONATE 3.71.05 3.3E+02 3.3E+02 2.71-05 3.01-02 3.01-02 1.2E-03
DIMETH'VNETNYL PHOSPHOMATE 8.2E+04 0.01.00 8.21E.04 0:01.00 0.01.00O 0.01.00 0.01.00
DITHIANE 4.6E+"4 0.0.00 16.6E.04 6.5E-03 0.01.00 6.51-03 0.01.00
EVORIN 1.4E+03 1.01.06 1.3E.03 1.21-03 1.01-04a 1.3E-03 0.01.00
ETHYLBENZENE 4.61.05 0.01.00 /&.61.05 0.01.00 0.01.00 0.01.00 3.2E-05
FLUOROACETIC ACID 2.2E.01 0.01.00 2.21.01 5.6E-01* 0.01.00 5.6E-01' 0.01.00
NEXACNLOROCYCLOPENTADIENE 5.5E+03 2.6E.01 2.6E.01 0.01.00 3.9E-01' 3.9E-01' 0.01.00O
ISODRIN 3.2E.02 3.01.03 2.9E.02 1.61-03 6.6E-04 2.2E-03 1.9E-04
ISOPROPYL METHYL PHOSPHONIC ACID 1.4E.06 0.01.00 1.4E.06 1.3E-05 0.01.00 1.31-05 0.01.00
M4ALATHION 9.2E+04 0.01.00 9.21.04 0.01.00 0.01.00 0.01.00 4.5E-09
METHYLENE CHLORIDE 4.11.03 0.01.00 4.1E+03 0.01.00 0.01.00 0.01.00 5.9E-02
1,4-OXATHIANE 1.4E+05 0.01.00 1.4E+05 3.6E-06 0.01.00 3.6E-06 0.01.00
SUPOWA 6.9E.02 0.01.00 6.91.02 - .01.00 0.01.00 0.01.00 2.6E-10
1,1.2,2-TETRACHLOROETRANE 1.6E+02 8.7E-01 8.71-01 3.71.00' 6.9E*02' 6.91.02' 0. 01.00
TETRACHLOROETHYLENE 6.5E.02 2.21.02 1. 7E.02 1.51.00' 4.51.00' 6.01.00 0.01.00
TOLUENE 1.4E.06 2.11.03 2.11.03 1.4E-06 9.51-04 9.5E-04 1.9E-04
1,1,1-TRICNLOROETHAME 4.21.05 0.01.00 4.2E.05 0.01.00 0.01.00 0.01.00 4.9E-06
1,1,2-TRICHLOROETHANE 5.5E.02 0.01.00 5.5E+02 0.01.00 0.01.00 0.01.00 6.01-02
TRICHLOROETHYLENE 2.9E.03 0.01.00O 2.91+03 0.01.00 0.01.00 0.01.00 4.21-01
M-XYLENE 7.01.06 0.01.00 7.01.06 0.01.00 0.01.00 0.01.00O 3.5E-05
0.P-XYLEXE 7.01.-06 1.01.03 1.01.03 2.9E-07 1.9E-03 1.9E-03 9.7E-05

ARSENIC 2.01.01 0.01.00 2.01.01 5.51.00' 0.01.00 5.51.00' 0.01.00
CADMIUM 3.61.02 0.01.00 3.6E+02 9.2E-02 0.01.00 9.21-02 0.01.00
CHROMIUMI 5.51.401 0.01.00O 5.51.01 9.SE.01* 0.01.00 9.51.01* 0.01.00O
COPPER 1.81.05 0.01.00 1.81.05 1.6E-01' 0.01.00 1.6E-01' 0.01.00
LEAD 6.5E+03 0.01.00 6.5E+03 1.11.00' 0.01.00 1.11.00' 0.01.00
MERCURY 1.4E.03 0.01.00 1.41.03 2.9E-03 0.01.00 2.9E-03 0.01.00
ZINC 7.81.05 0.01.00 7.81.05 1.51-02 0.01.00 1.51-02 0.01400

a: This contamiant: saturates the &oil gas and products a vapor flux which is below one-tenth of
the critical 1!,u:. Pte SPPPLV for this contaminant is considered to be equal to pire compound.

The SPPPLV has therefore been set to 1.D01.06 ag/kg (See volume VI-A).

-:El is equal zo or ectCeds 1.01-01

!f :ne PPLV value imcicaze= is greater than l.00E.06 the catcuilat~zn's :.¶ciy rriat :zie ::ntaminant

:.oes not pote unac:eptaole znronic exposure through the exposure p;az-ay consicerec. even in its pure form.
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CSA-Ic- 
7

:.,;:suF.E EVALUATIONS FOR INDUSTRIAL WORKERS

3DIRECT INDIRECT CUMLJLATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANmT PPLV OSVI ESVI PPLV El El El ORN ENC

(mg/kg) (rg/kg) (mg/kg) (0g/kg)

ALDRIN 1.2E-01 4.01E+03 4.2E+01 1.2E-01 8.6E.03' 2.41.01' 8.61.03* 0.01.+00 0.01.00

ATRAZINE 4.2E+03 0.01E*00 0.01.00 4.2E+03 0. 01.0 0.01400 0.01.00 3.9E-12 6.3E-10

*1NZENE 6.7E+01 0.01.00 0.01.00 6.7E401 0.01.00 0.01E+00 0.01.00 1.71-02 2.61.00

KNZOTNIAZOLE 4.01.03 0.01.00 0.0.00 4.0E.03 0.01400 0.0.00 0.01.00 S.71-07 9.0E-05

BICYCLOINEPTAIDIENE 3.31.049 0.01600 0.01E00 3.3E+" 0.01400 0.01400 0.0100 4.51-06 7.Z1-04

CUMSO TETRACHLORIDE 1.51E+01 0.01400 0.01.0 1.51+01 0.0100 0.01400 0.01400 3.01-03 4.89-01

CHLOWAIIE 1.5E+00 4.31.05 4.51.0 1.51.00 4.6E401* 1.6E-02 4.61.01* 1.71-05 2.71-03

CNLUINwjzmN 1.5E+"4 0.01.00 0.01400 1.51+04 0.01400 0.01400 0.01400 6.51E-04 1.01E-011

CHLCOIFORM 3.11.02 0.01400 0.0E#00 3.11*42 0.01.00 0.01400 0.01.00 1.BE-06 2.U1-02

CNLOROPHELNUETHYL SULFIDE 1.71.04 0.01.00 0.01.00 1.7E+04 0.01.00 0.0E+00 0.01.00 3.01-07 4.K1-0S

CHLOROPMENYLMIEINYL SUILFODNE 1.71.04 0.01.00 0.0.00 1.71.04 0.01.00 0.01.00 0.01.00 2.6E-09 4.21-07

PPO01 5.71.00 2.41.05S 1.9E+01 4.41.00 5.21-01* 1.51-01* 6.81-01* 8.2E-07 1.3E-06

PPODT 5.7E.00 5.11+05 1.9E+01 4.41+00 4.01-03 1.21-03 5.2E-03 8.6E-06 1.4E-03

DIBROMOCNLOROPR0PANE 1.41.00 2.71400 4.81E.00 7.7E-01 1.01-01 8.2E-02 1.81-01' 1.SE-02 2.91.00

1,2-DICHLOROlETHANE 2.2E+01 0.01.00 0.0E+00 2.21401 0.01.00 0.01.00 0.01.00 9.4E1-03 1.51.00

1.1-DICHLOROETHYLENE 3.21.00 0.0E+00 0.0E.00 3.2E+00 0.01.00 0.01.00 0.01.00 7.01-01 1.11.02

1.2-OICHLOROETHYLENE 1.7E+04 0.01.00 0.01400 1.71+04 0.01.00 0.01.00 0.01.+00 0.01.00 0.01.00

DIELDRIN 1.2E-01 1.8E.03 1.91.01 1.21-01 4.11.03* 2.61.01* 4.11.03' 0.01.00 0.01+00

DIISOPROPYLMIETHYL PHOSPHONATE 6.8E404 5.11E+04 1.01.03 9.71.02 1.5E-04 1.01-02 1.01-02 7.4E-06 1.2E-03

DIMETHYMETNYL PIIOSPH ONA TE 1.51+04 0.01.+00 0.01.*00 1.5E+04 0.01.00 0.01E+00 0.01.00 0.01.00 0.01.00

DITHIAJIE 8.5E.03 0.01.+00 0.01.00 8.51.03 3.51E-02 0.01.00 3.5E-02 0.01.00 0.01.00

ENDRIN 2.51.02 1.01.06 1.01.06 2.51.02 6.3E-03 1.0E-04a 6.41-03 0.01.00 0.01.00

ETHYLBENZENE 8.5E+04 0.01.00 0.01.00 8.51.04 0.01.00 0.01.00 0.01400 2.01-07 3.21-05

FLU0ROACETIC ACID 4.01.00 0.01.00 0.01.00 4.0E+00 3.01.000 0.0E+00 3.01.00* 0.01.00 0.01.00

NEXACHLOROCYCLOPENTADIENE 3.81.02 3.51.03 2.6E.01 2.41+01 0.01.00 3.9E-01* 3.9E-01' 0.0E+00 0.01.00

ISODRIN 5.91+01 2.9E+05 3.01.03 5.81.01 8.41-03 6.7E-04 9.1-03 1.2E-06 1.9E-04

ISOPROPYL METHYL PHOSPHOMIC ACID 2.5E+05 0.01+00 0.0E.00 2.51+05 7.11E-05 0.01.00 7.11-05 0.01.00 0.01.00

MALATHION 1.7E+04 0.01E+00 0.0E.00 1.7E.04 0.01.00 0.01.00 0.0E400 2.&E-11 4.5E-09

METHYLENE CHLORIDE 2.5E+02 0.01.00 0.01.00 2.51+02 0.01.00 0.01.00 0.01.00 1.11E-03 1.81-01

1 ,4-OXATHIANE 2.51.04 0.0E+00 0.01.00 2.5E+04 2.01-05 0.0E.00 2.01E-05 0.01.00 0.01.00

SUPONA 1.31.02 0.01.00 0.01.00 1.31.02 0.01.00 0.01.00 0.01.00 1.6E-12 2.6E-10

1,1.2,2-TETRACNLOROETHANE 9.91.00 2.7E.01 2.3E-01 2.7E-01 6.11.01' 2.11.03' 2.21.03* 0.01.00 0.01.00

YETRACHLOROETHYLENE 4.11.01 1.91.03 2.2E+02 3.4E.01 2.41.01* 5.OE+00' 2.91.01' 0.01.00 0.01+00

TOLUENE 2.6E.05 3.8E+05 6.3E.03 6.11.03 7.7E-06 3.2E-04 3.3E-04 1.2E-06 1.9E-04

1,1,1-TRICNL0R01THANE 7.81.04 0.01+00 0.0E+00 7.8E.04 0.01.00 0.01.00 0.01.00 3.11-08 4.9E-06

1,1,2-TRICHLOROEMANE 3.4E.01 0.01.00 0.0E.00 3.41.01 0.01400 0.01.00 0.01.00 1.11-03 1.81E-01

TRICHLOROETHYLENE 1.8E+02 0.01.00 0.01.00 1.81.02 0.014+00 0.014+00 0.01.00 8.01-03 1.3E+00

M-XtYLENE 8.81.05 0.01.00 0.01.00 8.81+05 0.01.00 0.01.00 0.01.00 2.2E-07 3.5E-05

OP-XYLENE 8.8E.05 2.9E.05 3.11E+03 3.0E+03 2.31-06 6.5E-04 6.6E-04 6.1E-07 9JE105

ARSENIC 1.61.00 0.01.00 0.01.00 1.61.00 6.81.01' 0.01.00 6.81.01' 0.01.00 0.01.00

CADMIUM 7.6E.00 0.0E.00 0.0E.00 7.61.00 4.31.00' 0.01.00 4.31.00' 0.0E+00 0.01.00

CHROMIUM 1.11.00 0.01.00 0.0E+00 1.11.00 4.51.03' 0.01+00 4.51403' 0.01.00 0.01.00

COPPER 5.71.04 0.0.00 0.0E.00 5.71.04 4.9E-01' 0.01E.00 4.9E-01' 0.0E+00 0.01.00

LEAD 2.21.03 0.01.00 0.01.00 2.2E403 3.21.00' 0.01.00 3.21400 0.01.00 0.01.00

MERCURY 4.61.02 0.01.00 0.0E+00 4.61.02 8.71-03 0.01.00 8.7E-03 0.01400 0.01.00

ZINC 1.41.05 0.01.00 0.01.00 1.4E+05 8.6E-02 0.01.00 8.6E-02 0.01.00 0.0E+00

a: This contaminant saturates the soil gas and produces a vapor flux which is below one-tenth of

the critical ilux. The SPPPLV for this contaminant is considered to be equal to pure compound.

The SPPPLV has therefore been set to 1.OOE+06 mg/kg (See votune VI-A).

El is equal :o or exceeds 1.0-E-01
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2.4 SITE CSA-ld: SANITARY LANDFILL AND INCINERATOR 834 (formerly
Site 36-7: Soild Waste Burial/Sanitary Pits; ESE, 1988f/RIC 88063R07 and
ESE, 1988g/RIC 88063R07A)

2.4.1 Site-Specific Considerations

Figure CSA-ld-1 and Tables CSA-ld-1 and CSA-ld-2 depict the target contaminants for

Site CSA-ld. Borings 3105 through 3117 and 3683 through 3712 were included in the

exposure assessment, consistent with the Central SAR. According to site history, no

chemicals from the RMA target contaminant list other than benzene and supona were

specifically suspected to be present in Site CSA-ld (ESE, 1988f/RIC 88063R07).

However, several nontarget compounds were suspected to have been disposed at the site.

2.4.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in Site

CSA-ld are shown in Figure CSA-ld-1. Toluene, occurring in Borings 3106 (4-5 ft), 3107

(4-5 ft), and 3112 (8-9 ft) was not included in the figure because it was detected in the

nontarget analysis, but it is still considered a target contaminant for this exposure

assessment (see Appendix A). Pyrene, occurring in Boring 3689 (3-4 ft), was not included

in the figure, since it was not considered a target contaminant during the Phase I and

Phase 11 investigations. Although not shown in this figure, pyrene was included in the

Central SAR and in this exposure assessment because it passed through the screening

process performed in the RMA Chemical Index (EBASCO, 1988a/RIC 88357R01).

Table CSA-ld-1 summarizes the maximum concentrations of contaminants measured in soil

above indicator levels for the ICP metals, arsenic, and mercury and CRLs for organic

contaminants from the Phase I and Phase II investigations. The boring number and depth

where the maximum value was observed are shown. No data were included for ICP

metals, arsenic, and mercury for Horizon 2 because direct soil exposure below 10 ft is

assumed to be negligible (see Volume VI-A). Table CSA-ld-2 summarizes the maximum

concentrations detected in groundwater together with the well number, location, sampling

interval, and depth to groundwater.
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U 2.4.3 Site Exposure Summary

Tables CSA-ld-3 through CSA-ld-7 present Draft PPLVs, Els, and VEIs for each site

contaminant. Since the depth to groundwater below Site CSA-ld is greater than 10 ft, the
. enclosed space vapor inhalation SPPPLV is included in the calculation of the cumulative

& quantity. The COCs are summarized below for each exposed population and with the

critical exposure pathway identified.

Contaminants Regulated Casual Recreational Commercial Industrial
of Concern Visitor Visitor Visitor Worker Worker

D
Aldrin Direct Direct Direct Direct Dir/Ind
Dieldrin Direct Direct Direct Dir/ed Dir/ed
Fluoroacetic acid Direct Direct Direct Direct DirectArsenic Direct Direct Direct Direct Direct
Methylene chloride ...... Indirect Indirect
Cadmium ........ Direct

Note: Direct exposure pathways for soils include soil ingestion, suspended particulate inhalation, and dermal
contact.
Indirect exposure pathways include open and enclosed space vapor inhalation. g

The results of the soil exposure summary indicate that exposure to contamination from the

direct and indirect pathways both contribute to the exceedance of the cumulative PPLVs.

Site CSA-ld is designated as a Priority 1 site based on the most sensitive exposed

population PPLV (i.e., the industrial worker).

No groundwater contaminants result in an unacceptable exposure due to vapor inhalation as

indicatecd by VEI values less than 1.
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TABLE CSA-ld-2

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE CSA-ld

AVERAGE SITE DEPTH TO GROUNDWATER: 34 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

1,1,1-TRICHLOROETHANE 3.1 36146 05/10/88

CHLOROFORM 2.1 36146 01/3/89

DIISOPROPYLMETHYL PHOSPHONATE 0.91 36146 01/3/89

DITHIANE 6.8 36146 01/3/89

TETRACHLOROETHYLENE 2.1 36146 05/10/88

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990
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CSA- ¶d-3
EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE WEI

CONTAMINANT PPLV PPLV PPLV El El El DPN

AIDRIN 1.5E+00 1.9E+06 1.5E+OO 4.7E+0O* 3.7E-06 4.7E+OO* O.OE+OO

CHLOROFORM 4.OE+03 O.OE+OO 4.OE+03 O.OE+OO O.OE.OO O.OE+OO 1.2E-06

CHLOROPHENYLMETHYL SULFIDE 1.6E+05 3.AE+06 1.6E+05 4.9E-05 2.6E-06 5.1E-05 0.01.00

CHLOROPHENYLMETNYL SULFONE 1.6E+05 6.4E+05 1.3E+05 4.3E-06 3.1E-06 7.4E-06 0.01.00

CHIOROPHENYLMETHYL SULFOXIDE 1.6E+05 6.2E+05 1.3E+05 2.4E-05 6.4E-06 3.11-05 0.0E+00

DIELDRIN 1.6E+00 1.01+06 1.6E.00 6.4E.0OO 5.5E-04a 6.4E.00* 0.01.00

DIISOPROPYLMETHYL PHOSPHONATE 6.6E+05 0.OE.0O 6.6E+05 0.01.00 0.01.00 0.01.00 7.9E-11

DITHIANE 8.3E+04 O.OE+OO 8.3E+04 O.OE.O0 O.OE.0O 0.01.00 0.OE0OO

ENDRIN 2.5E+03 1.5E+07 2.5E+03 4.01-04 6.8E-08 4.OE-04 O.OE.00

FLUOROACETIC ACID 3.9E+01 0.01.00 3.9E.01 3.9E-O1* O.OE.00 3.9E-01* 0.01.00

ISODRIN 5.8E+02 2.9E+06 5.81.02 8.6E-04 1.7E-07 8.6E-04 0.01.00

METHYLENE CHLORIDE 3.3E+03 5.6E+03 2.1E+03 0.01.00 1.81-04 1.81-04 O.OE4-OO

TETRACNLOROETHYLENE 5.1E+02 0.01.00 5.1E.02 .0OE.OO O.OE.0O O.OE.0O 3.5E-06

TOLUENE 2.5E+06 4.2E.06 1.6E+06 1.2E-07 7.2E-08 1.9E-07 0.01.00

1,1,1-TRICHLOROETHANE 7.5E.05 0.01.00 7.5E+05 0.01.00 O.OE.O0O0.01.00 7.01-09

ARSENIC 2.2E.01 O.OE.OO 2.2E.01 6.9E-01* O.OE.OO 6.9E-01* O.O.0EOO

CADMIUM 4.5E+02 0.01+00 4.5E+02 1-1E-02 0.01.00 1.1E-02 -0.+010

COPPER 4.2E+05 O.OE.OO 4.2E+05 1.81-04 0.01.00 1.8E-04 O.OE.OO

LEAD 1.5E+04 0.01.00 1.5E.04 5.2E-03 0.0E+00 5.2E-03 0.01.00

MERCURY 3.3E.03 0.01.00 3.3E+03 6.3E-04 0.01.00 6.3E-04 O.OE.OO

ZINC 2.OE.06 0.01+00 2.01+06 1.3E-04 0.0E.00 1.3E-04 0.01.00

a: This contaminant saturates the soil gas and produces a vapor flux which is below one-tenth of

the critical flux. The SPPPLV for this contaminant is considered to be equal to pure compound.

The SPPPLV has therefore been set to 1.001+06 mg/kg (See volumne VI-A).

*: El is equal to or exceeds 1.01-01

if the PPLV value indicated is greater than 1.001+06 the calculations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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CSA- Ild-4

EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPU

(mg/kg) (mg/kg) (mg/kg)

ALORIN 1.5E+00 1.9E+06 1.5E+00 4.7EDO* 3.TE-06 4.TE+00* O.OE+0O

CHLOROFORM 4.DE+03 O.OE+OO 4.OE+03 O.OE+OO O.OE.OO O.OE+OO 1.2E-06

CHLOROPHENYL14ETHYL SULFIDE 1.6E+05 3.1E.06 1.6E+05 4.9E-05 2.6E-06 5.1E-05 O.OE+OO

CHLOROPHEMYLM4ETHYL SULFONE 1.6E+05 6.4.E+05 1.3E+05 4.3E-06 3.IE-06 7.4E-06 O.OE+OO

CHLOROPHENYLMETHYL SULFOXIDE 1.6E+05 6.2E+05 1.3E+05 2.4E-05 6.4E-06 3.1E-O5 O.OE.OO

DIELORIN 1.6E+00 1.OE+06 1.6E+00 6.4EOO* 5.5E-04a 6.4E.00* O.0E4'OO

DIISOPROPYLM4ETHYL PHOSPHONATE 6.6E+05 O.OE+OO 6.6E+05 O.OE.OO O.OE+OO O.OE.OO 7.9E-11

DITHIANE 8.3E+04 0.0E+00 8.3E+04 0.01+00 0.01.00 0.0E.00 0.0E.00

ENORIN 2.5E+03 1.5E+07 2.5E+03 4.0E-04 6.81-06 4.01-04 0.0E.00

FLUOROACETIC ACID 3.9E.01 0.01.00 3.9E.01 3.9E-01' 0.01.00 3.9E-01* 0.01.00

ISODRIN 5.8E.02 2.9E.06 5.81.02 8.6E-04 1.7E-07 8.6E-04 0.01.00

METHYLENE CHLORIDE 3.3E+03 5.6E+03 2.1E+03 O.OE.OO 1.8E-04 1.8E-04 0.01.00

TETRACHLOROETHYLENE 5.1E+02 O.OE.OO 5.1E+02 0.01.00 0.01.00 O.OE.OO 3.5E-06

TOLUENE 2.5E.06 4.2E.06 1.6E.06 1.2E-07 7.2E-08 1.9E-07 0.01.00

1,1,1-TRICHLOROETHANE 7.5E+05 O.0E.00 7.5E+05 O.OE.O0O0.01.00 0.01.00 7.OE-09

ARSENIC 2.2E+01 0.01.00 2.2E+01 6.9E-01* O.OE.00 6.9E-01* 0.01.00

CADMILUM 4.5E+02 O.OE.O0 4.5E+02 1.1E-02 0.01.00 1.1E-02 0.OE.OO

COPPER 4.2E+05 0.01.00 4.2E+05 1.8E-04 0.OE.OO 1.81-04 0.01.00

LEAD 1.5E+04 0.01.00 1.5E.04 5.2E-03 O.OE.OO 5.2E-03 0.OE.OO

MERCURY 3.3E+03 0.01.00 3.3E+03 6.3E-04 O.OE.00 6.3E-04 0.01.00

ZINC 2.OE.06 0.01.00 2.01.06 1.3E-04 0.01.00 1.3E-04 0.01.00

a: This contaminant saturates the soil gas and produces a vapor flux which is below one-tenth of

the critical flux. The SPPPLV for this contaminant is considered to be equal to pure compound.

The SPPPLV has therefore been set to 1.OOE+06 mg/kg (See volume VI-A).

':El is equal to or exceeds 1.0E-01

If the PPLV value indicated is greater than 1.OOE+06 the calculations imply that the contaminant

does not pose un~acceptable chronic exposure through the exposure pathway considered, even in its pure form.
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CSA- ld-5

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEt

CONTAMINANT PPLV PPLV PPLV El El El ONH

(mg/kg) (mg/kg) (mg/kg)

ALDRIN 2.1E-O1 1.3E+05 2.IE-O1 3.4.iO1* 5.6E-05 3.I.EO1* O.OE.OO

CHLOROFORM 5.6E+02 O.OE+OO 5.6E+02 O.OE.OO O.OE+OO O.OE+OO 1.SE-O5
CHLOROPHENYLMETHYL SULFIDE 7.OE.04 1.4E+05 4.7E+04 ¶.IE-04 5.5E-05 1.7'E-04 O.OE.OO
CHLOROPHENYLMETHYL SULFONE ?.OE+04 9.9E+04. 4.1E+O4 ¶.OE-05 2.OE-O5 3.OE-05 O.OE.OO

CNLOROPHENYLMETHYL SULFOXIDE 7.OE.04 9.6E+04 4.OE+G4 5.7E-05 4.¶E-05 9.9E-05 0.01.00

DIELORIN 2.2E-01 1.OE.06 2.2E-01 4.6E+01* 8.3E-03a 4.6E.01* 0.01.00

DIISOPROPYLMETHYL PHOSPHONATE 2.81.05 0.01+00 2.8E.05 0.01.00 0.01.00 0.01.00 5.11-10

DITHIANE 3.5E.04 0.01.00 3.5E+04 0.01.00 0.01.00 0.01.00 0.01.00

ENDRIN 1.11.03 2.3E+06 1.1E+03 9.5E-04 4.4E-07 9.5E-04 0.01.00

FLUOROACETIC ACID 1.7E.01 0.01.00 1.7'E+01 9.11-01* 0.01.00 9.IE-01* 0.01.00

ISODRIN 2.5E.02 4.4E+05 2.5E.02 2.01-03 1.1E-06 2.OE-03 0.01.00

METHYLENE CHLORIDE 4.5E.02 8.7E.02 3.OE+02 O.OE.0O 1.1E-03 1.1E-03 0.0E.00

TETRACHLOROETHYLENE 7.1E+01 0.01+00 7.1E.01 0.01.00 0.01.00 0.OE.OO 5.31-05

TOLUENE 1.11.06 1.5E+06 6.2E+05 2.8E-07 2.01-07 4.81-07 O.OE.OO

1,1,1-TRICHLOROETI4ANE 3.2E.05 0.OE.O0 3.2E+05 0.01.00 0.01.00 0.01.00 4.5E-08

ARSENIC 3.9E.00 0.01.00 3.9E.00 3.81.00* 0.OE.00 3.81.00' 0.OE+OO

CADMIUM 5.8E+01 O.OE+00 5.8E+01 8.8E-02 0.01.00 8.8E-02 0.01+00

COPPER 2.5E+05 0.OE.O0 2.5E.05 3.1E-04 O.OE.OO 3.1E-04 0.01.00

LEAD 9.2E.03 0.OE.O0 9.2E+03 8.8E-03 0.01.00 8.81-03 0.OE.OO

MERCURY 2.OE.03 0.OE.OO 2.01+03 1.1E-03 0.01.00 1.1E-03 0.01.00

ZINC 1.1E+06 0.OE.00 1.1E+06 2.4E-04 0.01.00 2.4E1-04 0.01.00

a: This contaminant saturates the soil gas and produces a vapor flux which is below one-tenth of

the critical flux. The SPPPLV for this contaminant is considered to be equal to pure compound.

The SPPPLV has therefore been set to 1.001+06 mg/kg (See volume VI-A).

':El is equaL to or exceeds 1.01-01

If the PPLV value indicated is greater than 1.001+06 the calculations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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CSA- ld-6

EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT INDIRECT CUMUJLATIVE DIRECT INDIRECT CUMUSLATIVE VEI

CONTPMINANT PPLV PPLV PPLV El El El ENC

(re/kg) (74/kg) (r4/kg)

ALDRIN 1.9E+00 1.3E+02 1.9E+00 3.7E,00* 5.6E-02 3.SEOO* O.OE+OO
CHLOROFOR14 5.lE+03 O.OE*00 5.1E+03 O.OE.O0OD.OE+OO O.OE+OO 5.7E-04

CHLOROPNENYLNETHYL SULFIDE 9.lE+04 2.IE+03 2.1E+03 B.SE-O5 3.8E-03 3.9E-03 O.OE.OO

CNLOROPHENYLMETHYL SULFONE 9.1E+04 6.8E+02 6.7E+02 7.7E-06 3.08-03 3.08-03 O.OE+OO

CHLOROPNENYLMETHYL SULFOXIDE 9.1E+04 2.IE+03 2.1E+03 4.4EO05 1.9E-03 1.9E-03 0.08+00

DIELDRIN 2.OE.OO 5.8E+01 1.9Ee-00 5.0E+00* 1.7E-01* 5.2E,00* O.OE.OO
DIISOPROPYLMETHYL PHOSPHONATE 3.7E+05 0.08+00 3.7E+05 O.OE.0O O.OE00 O0.08.00 1.1E-07

DITHIANE 4.6E+04 O.OE.OO 4.6E+04 0.08.00 0.OE+00 0.OE.00 0.OE.00

ENDRIN. 1.4E+03 2.9E+02 2.4E+02 7.3E-04 3.5E-03 4.2E-03 O.OEO00

FLUOROACETIC ACID 2.2E.01 O.OE0O0 2.2E+01 7.OE-01* 0.08.00 7.OE-O1* 0.08*00

ISOORIN 3.2E+02 6.7E+01 5.5E+01 1.6E-03 7.5E-03 9.08-03 O.OE0OO

METHYLENE CHLORIDE 4.1E.03 6.08+00 5.9E.00 O.OE'O0 1.7'E-O1* 1.7E-01* O.OE*00

TETRACHLOROETHYLENE 6.5E+02 0.OE'OO 6.5E+02 0.08.00 O.OE.OO O.OE'OO 1.78-03

TOLUENE 1.4E+06 3.2E+03 3.2E.03 2.2E-07 9.3E-05 9.3E-05 0.08.00

1,1,1-TRICHLOROETHANE 4.2E+05 O.OE.OO 4.2E+05 0.08.00 0.08.00 0.08.00 1.OE-05

ARSENIC 2.OE.O1 O.OE'O0 2.08.01 7.5E.01* O.OE'OO 7.5E-O1* O.OE.OO

CADMIUMA 3.6E+02 O.OE+OO 3.6E+02 1.4E-02 0.OE'OO i.4E-02 0.08.00

COPPER 1.8E+05 0.OE+OO 1.8E+05 4.4E-04 0.08.00 4.4E-04 0.08.00

LEAD 6.5E+03 O.OE.O0 6.5E+03 1.2E-02 0.08.00 1.2E-02 0.OE+0O

MERCURY 1.4E+03 O.OE'O0 1.4E+03 1.5E-03 O.OE'OO 1.5E-03 0.08.00

ZINC 7.8E+05 O.OE.OO 7.8E+05 3.2E-04 0.08.00 3.2E-04 0.08.00

*:El is equaL to or exceeds 1.OE-01

If the PPLV vaLue indicated is greater than 1.008+06 the calcuLations inqpLy that the contaminant

does not pose unacceptabLe chronic exposure through the exposure pathway considered, even in its pure form.
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CSA- ld-7

EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMUJLATIVE YE!

CONTAMINANT PPLV OSYI ESVI PPLV El El El OPN EMC

(mg/kg) (mg/kg) (mg/kg) (MA/kg

ALDRIN 1.2E-01 2.5E+05 4.2E+01 1.2E-01 6.08+01* 1.7E-01* 6.08+01' 0.08+00 0.08+00

CHLOROFORM 3.18.02 0.08+00 0.08.00 3.18+02 0.08+00 0.08+00 0.0E+00 9.08-06 1.7E-03

CHLOROPHENYLKETHYL SULFIDE 1.7E+04 4.2E+05 6.3E+03 4.5E+03 4.$E-04 1.3E-03 1.SE-03 0.08+00 0.08+00

CHLOROPHENYLMETHYL SULFONE 1.7E+04 8.5E+04 6.8E+02 6.5E+02 4.2E-05 3.08-03 3.08-03 0.08+00 0.08+00

CHLOROPNENYLMETHYL SULFOXIDE 1.78+04 8.3E+04 6.38+03 4.4E+03 2.4E-04 6.88-04 9.2E-04 0.0E+00 0.08+00

DIELORIN 1.2E-01 2.4.E+03 1.9E+01 1.2E-01 8.2E+01* 5.3E-01* 8.2E+o1* 0.08+00 0.08.00

DIISOPROPYLNETNYL PHOSPHONATE 6.8E+04 0.08+00 0.08+00 6.88+04 0.08+00 0.08+00 0.0E+00 5.9E-10 1.18-07

DITHIANE 8.5E+03 0.OE+0O 0.OE+O0 8.58+03 0.08+00 0.08+00 0.08+00 0.OE+00 0.08O00

ENDRIN 2.5E+02 2.08+06 8.6E+02 2.08.02 3.9E-03 1.2E-03 5.1E-03 0.01.00 0.08+00

FLUOROACETIC ACID 4.08.00 0.OE+0O O.OE+0O 4.08+00 3.88,00* 0.OE+00 3.88+00' 0.08+00 0.08+00 q
ISODRIN 5.9E+01 3.8E+05 2.0E+02 4.68+01 8.4E-03 2.58-03 1.1E-02 0.08+00 0.08+00

METHYLENE CHLORIDE 2.5E.02 7.58+02 6.0E4'00 5.88+00 0.08+00 1.7E-01* 1.7E-01' 0.OE+00 0.08+00

TETRACHLOROETHYLENE 4.18.01 0.OE+00 0.0E+00 4.18.01 0.OE.00 0.08.00 0.OE+00 2.6E-05 5.08-03

TOLUENE 2.68+05 5.6E+05 9.7E+03 9.2E+03 1.2E-06 3.1-05 3.38-05 0.0E+00 0.0E+00

1,1,1-TRICHLOROETHANE 7.8E+04 0.OE+00 0.08.00 7.8E.04 0.08.00 0.OE+00 0.0E.00 5.38-08 1.08-05

ARSENIC 1.6E.00 0.08.00 0.08.00 1.6E+00 9.38+00* 0.08.00 9.3E.O0* 0.08.00 0.0E+00

CADMIUM 7.6E+00 0.08+00 0.08+00 7.6E+00 6.78.01* 0.08.00 6.78.01* 0.08+00 0.08+00

COPPER 5.7E+04 0.08+00 0.OE.00 5.7E.04 1.38-03 0.08+00 1.38-03 0.08+00 0.08+00

LEAD 2.2E.03 0.08+00 0.08.00 2.2E.03 3.78-02 0.08+00 3.7E-02 0.08.00 008E+00

MERCURY 4.6E.02 0.08.00 0.OE+00 4.6E+02 4.6E-03 0.08+00 4.68-03 0.08.00 0.08+00

ZINC 1.4E+05 0.OE+00 0.08+00 1.4E+05 1.8E-03 0-OE+00 1.8E-03 0.08+00 0.08.00

':El is equal. to or exceeds 1.08-01

If the PPLV vatue indicated is greater than 1.00E+06 the caLcuLations impty that the contaminant does not pose tunacceptabie

chronic exposure through the exposure pathway considered, even in its pure form.
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2.5 SITE CSA-2a: MUNITIONS TEST BUILDINGS (formerly Site 36-2: Munitions Test
Area and Incendiary Drop Site; ESE, 1988h/RIC 88063R04 and ESE, 1988i/
RIC 88063R04A)

2.5.1 Site-Specific Considerations

Figure CSA-2a-1 and Tables CSA-2a-1 and CSA-2a-2 depict the target contaminants for

Site CSA-2a. Borings 3715 through 3717 were used in this exposure assessment,

consistent with the Central SAR. According to the site history, no chemicals from the

RMA target contaminant list were suspected to be present in Site CSA-2a (ESE, 1988h/RIC

88063R04).

2.5.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in Site

CSA-2a are shown in Figure CSA-2a-1. Table CSA-2a-1 summarizes the maximum

concentrations of contaminants measured in soil above indicator levels for the ICP metals,

arsenic, and mercury and CRLs for organic contaminants from the Phase I and Phase II

investigations. The boring number and depth where the maximum value was observed are

shown. No data were included for ICP metals, arsenic, and mercury for Horizon 2 because

direct soil exposure below 10 ft is assumed to be negligible (see Volume VI-A). Table

CSA-2a-2 summarizes the maximum concentrations detected in groundwater together with

the well number, location, sampling interval, and depth to groundwater.

2.5.3 Site Exposure Summary -

Tables CSA-2a-3 through CSA-2a-7 present Draft PPLVs, EIs, and VEIs for each site

contaminant. The COCs are summarized below for each exposed population and with the

critical exposure pathway identified. The depth to groundwater below Site CSA-2a is less

than 10 ft, therefore the enclosed space vapor inhalation exposure pathway is not included

in the calculation of the cumulative quantities.
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U
Contaminants Regulated Casual Recreational Commercial Industrial
of Concern Visitor Visitor Visitor Worker Worker

Dieldrin Direct Direct Direct Direct Dir/Ind
Fluoroacetic acid .... Direct Direct Direct
Cadmium ........ Direct

Note: Direct exposure pathways for soils include soil ingestion, suspended particulate inhalation, and dermal
contact.
Indirect exposure pathways include open and enclosed space vapor inhalation.

The results of the soil exposure summary indicate that exposure to contamination from the

direct and indirect pathways both contribute to the exceedance of the cumulative PPLVs for

an industrial worker. Site CSA-2a is designated as a Priority 1 site based on the most

sensitive exposed population PPLV (i.e., the industrial worker).
I

No groundwater contaminants result in an unacceptable exposure due to vapor inhalation as

indicated by VEI values less than 1.

U

U

O

S
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a
TABLE CSA-2a-2

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE CSA-2a

AVERAGE SITE DEPTH TO GROUNDWATER: 8 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

BENZENE 250 36592 02/16/88

CARBON TETRACHLORIDE 2000 36592 02/16/88

CHLOROFORM 1000 36592 02/16/88

CHLOROBENZENE GT 1000 36592 02/16/88

CHLOROPHENYLMETHYL SULFIDE 40 36592 02/16/88

CHLOROPHENYLMETHYL SULFOXIDE 32 36592 02/16/88

CHLOROPHENYLMETHYL SULFONE 7.6 36592 02/16/88

DIBROMOCHLOROPROPANE 21 36592 02/16/88

DIISOPROPYLMETHYL PHOSPHONATE 33 36592 02/16/88

TETRACHLOROETHYLENE 26 36592 02/16/88

TRICHLOROETHYLENE 440 36592 02/16/88

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990
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CSA-2a-33 EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VE I

CONTAMINANT PPLV PPLV PPLV El El El OPN

(mg/kg) (mg/kg) (mg/kg)

OIELDRIN 1.6E+00 2.OE+07 1.6E.00 1.9E,00* 1.5E-07 1.98+00* O.OE.OO
FLUOROACETIC ACID 3.9E+01 0.OE.OO 3.9E.01 7.OE-02 0.08*00 7.OE-O2 O.OE+OO

CADMIUM 4.5E+02 O.OE+OO 4.5E.02 6.4E-03 0.08+00 6.4E-03 0.08+00
COPPER 4.2E+05 0.08+00 4.2E+O5 2.2E-04 O.OE.0O 2.2E-04 0.08+00
BENZENE 8.6E+02 O.OE+0O 8.6E+02 0.08+00 0.OE+00 0.OE.0O 3.68-06

CARBON TETRACHLORIDE 2.08.02 0.08.00 2.OE.02 0.08+00 0.08+00 0.OE.OO 5.08-04

CHLOROBENZENE 1.6E+05 0.OE.OO 1.6E.05 0.08.00 0.08+00 0.OE+0O 1.2E-07

CHLOROFORM 4.OE.03 O.OE.0O 4.08.03 O.OEe.00 0.08+00 O.OE"O0 2.2E-06

CHLOROPMEMYLMETHYL SULFIDE 1.6E+05 O.OE.OO 1.6E.05 0.08.00 0.08+00 0.OE+OO 2.08-10

CHLOROPHENYLMETHYL SULFONE 1.6E+05 O.OE.OO 1.6E+05 O.OE+O0 O.OE+OO O.OE+OO 4.6E-13

CHLOROPHENYLMETHYL SULFOXIDE 1.6E+05 O.OE.00 1.6E+05 O.OEOO 00+00 O.OE+0O O.O 0 3.7E-12

DIBROMOCHLOROPROPANE 1.8E+01 0.OE+0O 1.8E+01 O.OE.O0O0.08.00 0.08.00 6.3E-07

DIISOPROPYLMETHYL PHOSPHONATE 6.6E+05 0.OE.O0 6.6E+05 0.08.00 0.08.00 0.08.00 1.1E-11

TETRACHLOROETHYLENE 5.1E+02 0.08.00 5.1E+02 0.OE+O0O0.OE.O0 O.OE+O0 1.7E-07

TRICHLOROETHYLENE 2.3E+03 0.OE.O0 2.3E+03 O.OE.O0O0.OE.O 0O.OE.OO 5.6E-06

LEAD 1.5E+04 0.OE.0O 1.5E+04 1.OE-02 O.OE+00 1.OE-02 0.08+00

MERCURY 3.3E+03 0.OE+O0 3.3E+03 3.9E-05 0.08.00 3.9E-05 0.OE+OO

ZINC 2.OE.06 0.08.00 2.08+06 1.3E-04 0.08+00 1.3E-04 0.08+00

:El is equal to or exceeds 1.08-01

If the PPLV value indicated is greater than 1.OOE.06 the calculations imp~ly that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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CSA-2a-45 EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VE1

CONTAMINANT PPLV PPLV PPLV El El El OPN

(mg/kg) (mo/kg) (mg/kg)

DIELDRIN 1.6E+00 2.OE+O7 1.E0 1.9E+OO* 1.5E-07 1.9E+OO* O.OE+OO

FLUOROACETIC ACID 3.9E+01 D.DE+OO 3.9E+01 7.OE-02 O.OE.OO 7.DE-02 O.OE+OO

CADMIUM4 4.5E+02 O.OE.OO 4.5E+02 6.IE-03 O.OE+OO 6.4E-03 O.OE+OO

COPPER 4.2E+05 O.OE+OO 4.2E+05 2.2E-04 O.OE.OO 2.2E-04 O.OE+OO

BENZENE 8.6E+02 D.DE+OO 8.6E+02 D.OE+OO O.OE+DO O.OE+OO 3.6E-06

CARBON TETRACHLORIDE 2.OE+02 D.OE+DD 2.OE+02 O.OE+OO O.OE.OO O.OE+OO 5.OE-04

CHLOROBENZENE 1.6E+05 O.OE+DO 1.6E+05 O.OE+OO O.OE.OO O.OE+OO 1.2E-07

CHLOROFORM 4.OE.D3 O.OE.OO 4.OE+03 0.OE+00 O.OE.OO O.OE.OO 2.2E-06

CHLOROPHENYLKETHYL SULFIDE 1.6E+05 D.OE.OO 1.6E+05 O.OE.OO O.OE+OO O.OE.OO 2.OE-1O

CHLOROPHENYLMETHYL SULFONE 1.6E+05 O.DE+DO 1.6E+05 O.OE+D0OD.OE+OD D.OE+OD 4.6E-13

CHLOROPHENYLMETHYL SULFOXIDE 1.6E+05 D.DE+OD 1.6E+05 D.OE+DD 0.OE+0O D.DE+OO 3.7E-12

DIBROMOCHIOROPROPANE 1.8E+01 D.DE"OD 1.8E+01 D.OE+OD O.DE+OO O.OE+DO 6.3E-07

DIISOPROPYLMETHYL PHOSPHONATE 6.6E+05 D.DE+OD 6.6E+05 O.OE+O0OD.DE+O0OD.DE+DD 1.1E-11

TETRACHLOROETHYLENE 5.1E+02 D.DE+OO 5.1E+02 D.OE+OD O.OE.O0OD.OE+OD 1.7E-07

TRICHLOROETHYLENE 2.3E+03 D.DE+OO 2.3E+03 D.DE+OD D.DE+DO O.DE+DD 5.6E-06

LEAD 1.5E+04 O.OE+OD 1.5E+04 1.OE-02 O.OE.OO I.OE-02 D.OE+OO

MERCURY 3.3E+03 O.DE+DD 3.3E+03 3.9E-05 D.OE+DD 3.9E-05 D.OE+OO

ZINC 2.OE+06 O.DE+OD 2.DE.D6 1.3E-04 O.OE+DO 1.3E-04 D.OE.DO

*:El is equal to or exceeds 1.OE-O1

If the PPLV value indicated is greater than 1.DOE+06 the calculations imply that the contaminant

does not pose unacceptabte chronic exposure through the exposure pathway considered, even in its pure form.

2-58



CSA-2a-53 EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPH

(ng/kg) (mq/kg) (rqlkq)

DIELDRIN 2.2E-01 1.3E+06 2.2E-01 1.4E+O1* 2.2E-06 1.41,01* 0.OE+00

FLUOROACETIC ACID 1.7E+01 0.01+00 1.7E+01 1.61.01* 0.01+00 1.6E.01* 0.01.00

CADMIUM 5.81+01 0.01+00 5.8E+01 5.OE-02 0.OE+00 5.01-02 0.01+00

COPPER 2.5E+05 0.01+00 2.5E+05 3.7E-04 0.01+00 3.7E-04 0.01+00

BENZENE 1.2E+02 0.OE+0O 1.2E+02 0.01400 0.01+00 0.01.00 5.5E-05

CARBON TETRACHLORIDE 2.7E+01 0.OE.O0 2.7E.01 0.01.00 0.01.00 0.01.00 7.6E-03

CNLOROBENZENE 6.8E+04 0.01+00 6.8E.04 0.01.00 0.01.00 0.01+00 8.01-07

CHLOROFORM 5.6E.02 0.0E+00 5.6E.02 0.01.00 0.01.00 0.01+00 3.3E-05

CNLOROPHENYLMETHYL SULFIDE 7.01+04 0.01.00 7.01.04 0.01.00 0.01.00 O.OE.00 1.3E-09

CHLOROPMINYLKETHYL SULFONE 7.0E+04 0.01.00 7.OE.04 0.01+00 0.01.00 0.01.00 2.9E-12

CHIOROPHENYLMETHYL SULFOXIDE 7.01+04 0.01.00 7.OE+O4 0.01+00 0.OE.00 0.OE.00 2.4E-11

DIBROMOCHLOROPROPANE 2.51.00 0.01+00 2.5E+00 0.0100 0.E0O 0.OE+O .O0O 9.5E-06

DIISOPROPYLMETHYL PHOSPHONATE 2.81+05 0.0E.00 2.8E.05 O.OE.00 0.01+00 0.OE.0O 7.11-11

TETRACHLOROETHYLENE 7.1E+01 0.01.00 7.1E.01 0.01+00 0.01.00 0.01.00 2.51-06

TRICHLOROETHYLENE 3.2E+02 0.01+00 3.2E+02 0OE.0E0O 0.01+00 0.OE.00 8.4E-05

LEAD 9.2E+03 0.OE.00 9.21.03 1.71-02 0.OE+O0 1.71-02 0.01.00

MERCURY 2.01.03 0.OE+00 2.OE.03 6.61-05 0.01+00 6.6E-05 0.01.00

ZINC 1.11.06 0.01+00 1.lE+06 2.51-04 0.OE+O0 2.5E-04 0.01+00

*: El is equaL to or exceeds 1.01-01

if the PPLV vatue indicated is greater than 1.001+06 the caLculations impty that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pujre form.
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CSA-2a-63 EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMUJLATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El ENC

(Iqlko) (iqlkg) (moIkg)

DIELORIN 2.OE.OO 5.8E.O1 1.9E+00 1.5E4.OO* 5i.~E-02 1.6E,00* O.OE+OO

FLUOROACETIC ACID 2.2E+01 0.0E+00 2.2E+01 1.3E-01* 0.01+00 1.3E.01* 0.01.00

CADM IULM 3.6E+02 0.01.00 3.6E+02 8.1E-03 0.01.00 8.1E-03 0.01.00

COPPER 1.8E+05 0.01.00 1.BE+05 5.2E-04 0.01+00 5.2E-04 0.01+00

BENZENE 1.1E.03 0.01+00 1.11+03 0.0E.00 0.01+00 0.01+00 MA

CARBON TETRACHLORIDE 2.5E+02 O.OE+OO 2.5E*02 0.01+00 0.0E.00 0.01+00 NA

CHLOROBENZENE 8.8E+04 O.OE.OO 8.8E+04 0.OE+00 0.01+00 0.01+00 NA

CHLOROFORM 5.1E+03 0.01+00 5.1E+03 0.OE.00 0.OE+OO .0OE+0O NA

CHIOROPMENYLMETHYL SULFIDE 9.1E+04 O.OE+OO 9.1E+04 0.01+00 0.01.00 0.0E+00 NA

CHLOROPHENYLMETHYL SULFONE 9.1E+04 0.01+00 9.lE+D4 O.OE.0O O.OE.0O O.OE+00 NA

CHLOROPHENYLMETHYL SULFOXIDE 9.1E+04 0.OE+00 9.1E+04 0.01.00 .0OE+0O 0.01.00 NA

DISROMOCHLORDPROPANE 2.3E+01 0.01.00 2.3E+01 O.OE.0O O.OE+0O 0.OE.00 NA

DIISOPROPYLMETHYL PHOSPHONATE 3.7E.05 0.01.00 3.7E+05 O.OE+00O0.01+00 0.01+00 NA

TETRACHIOROETHYLENE 6.5E+02 0.OE+O 6.5E+02 0.01.00 0.OE+00 0.01.00 NA

TRICHLOROETHYLENE 2.9E+03 0.01.00 2.9E+03 0.01.00 0.01.00 O.OE+0O NA

LEAD 6.5E.03 O.OE.00 6.5E+03 2.5E-02 .0OE+0O 2.5E-02 WA

MERCURY 1.4E+03 0.01+00 1.4E+03 9.3E-05 0.01+00 9.3E-05 NA

ZINC 7.8E+05 0.0E+00 7.aE+05 3.3E-04 0.01+00 3.3E-04 NA

*: El is equat to or exceeds 1.01-01
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CSA-2a-75 EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CIAS.JLATIVE VEI

CONTAMINANT PPLV OSVI ESVI PPLV El El El OPN ENC

(mg/kg) (mg/kg) (mg/kg) (mg/kg)

DIELDRIN 1.2E-01 2.7E+06 1.9E+01 1.2E-01 2.51.01' 1.6E-01* 2.51.01' 0.OE*O0O0.01.00
FLUOROACETIC ACID 4.OE+OO 0.0E.00 0.OE+00 4.OE+OO 6.81-01* 0.01.00 6.8E-01* 0.0E+00 0.01.00

CADMIUM 7.6E+00 O.OE.OO 0.01.00 7.6E+00 3.8E-01* 0.01.00 3.8E-1*O1 0.01.00 0.01.00
COPPER 5.7E+04 0.01.00 0.01.00 5.?E.04 1.6E-03 0.01.00 1.6E-03 0.01.00 0.0E.00

BENZENE 6.7E+01 0.01.00 0.01.00 6.7E+01 0.01.00 0.01.00 0.0E.00 2.71-05 NA

CARBON TETRACHLORIDE 1.5E.01 O.OE.OO 0.01.00 1.5E+01 0.01.00 0.01.00 0.01.00 3.8E-03 NA

CMLOROBENZENE 1.5E+04 O.OE*00 0.OE.OO 1.5E+04 O.OE.O0 0.01+00 O.OE.OO 9.3E-07 NA

CHLOROFORM 3.1E+02 0.OE.OO 0.01.00 3.1E.02 0.01.00 0.01.00 O.OE'OO 1.6E-05 NA
CHLOROPHENYLNETNYL SULFIDE 1.7E+04 0.01.00 0.01.00 1.7E+04 0.01.00 0.01.00 O.OE+00 1.5E-09 NA

CHIOROPHENYLMETNYL SULFONE 1.7E+04 O.OE+O0 O.OE+OO 1.7E.04 0.01.00 O.OE.O0 0.01.00 3.41-12 NA

CHLOROPHENYLMETHYL SULFOXIDE 1.7E+04 O.OE'O0 0.01.00 1.7E+04 0.01.00 0.01.00 0.01.00 2.8E-11 NA

DIBROMOCHLOROPROPANE 1.4E+00 0.01+00 0.01.00 1.4E.00 O.OE.OO O.OE.0O 0.01.00 4.7E-06 NA

DIISOPROPYLM4ETNYL PHOSPHONATE 6.8E+04 0.01.00 0.01.00 6.81.04 O.OE.OO 0.01.00 0.0E.00 8.3E-11 NA

TETRACHLOROETNYLENE 4.1E+01 O.OE.O0 0.01.00 4.1E+01 0.01.00 O.OE.00 0.01+00 1.3E-06 NA

TRICHLOROETHYLENE 1.8E+02 0.01.00 0.01.00 1.8E+02 0.OE.00 0.01.00 O.OE.0O 4.2E-05 NA

LEAD 2.2E+03 0.01+00 0.01.00 2.2E.03 7.3E-02 0.01.00 7.3E-02 0.01.00 NA

MERCURY 4.6E+02 O.OE.OO 0.01.00 4.6E+02 2.8E-04 O.OE.O0 2.8E-04 0.01.00 NA

ZINC 1.4E'-05 0.01.00 0.01.00 1.4E.05 1.9E-03 0.01+00 1.9E-03 0.01.00 NA

': El is equal to or exceeds 1.OE-01

if the PPLV value indicated is greater than 1.00E+06 the calculations imply that the contaminant does not pose unacceptable

chronic exposure through the exposure pathway considered, even in its pure form.
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2.6 SITE CSA-2b: PARKING LOT/SCRAP STORAGE (formerly Site 36-23: Scrap
Metal Storage/Parking Lot; ESE, 1988j/RIC 88173R04 and ESE, 1988k/
RIC 88173R04A)

2.6.1 Site-Specific Considerations

Figure CSA-2b-1 and Table CSA-2b-1 depict the target contaminants for Site CSA-2b.

Borings 3035, 3568 through 3574, 3713, and 3714 were used in this exposure assessment,

consistent with the Central SAR. According to the site history, no chemicals from the

RMA target contaminant list were suspected to be present in Site CSA-2b (ESE, 1988j/RIC

88173R04).

2.6.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in Site

CSA-2b are shown in Figure CSA-2b-1. Toluene, occurring in Borings 3569 (0-1 ft), 3570

(0-1 ft), 3571 (0-1 ft) and 3572 (0-1 ft) was not included in the figure because it was

detected in the nontarget analysis, but it is still considered a target contaminant for this

exposure assessment (see Appendix A). The following contaminants were not included in

the figure, since they were not considered target contaminants during the Phase I and Phase

II investigations: Fluoranthene, occurring in Boring 3571 (0-1 ft); and pyrene, occurring in

Boring 3572 (0-1 ft). Although not shown in this figure, these nontarget compounds were

included in the CSA Report and in this exposure assessment because they passed through

the screening process performed in the RMA Chemical Index (EBASCO 1988a/RIC

88357R01).

Table CSA-2b-1 summarizes the maximum concentrations of contaminants measured in soil

above indicator levels for the ICP metals, arsenic, and mercury and CRLs for organic

contaminants from the Phase I and Phase II investigations. The boring number and depth

where the maximum value was observed are shown. No data were included for ICP

metals, arsenic and mercury for Horizon 2 because direct soil exposure below 10 ft is

assumed to be negligible (see Volume VI-A). Based on available groundwater data from

the first quarter 1987 to the first quarter 1989 sampling period, no evidence of groundwater

contamination beneath this site was found (see Volume VI-A).
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1 2.6.3 Site Exposure Summary

Tables CSA-2b-2 through CSA-2b-6 present Draft PPLVs and Els for each site

contaminant. The COCs are summarized below for each exposed population and with the

critical exposure pathway identified.

Contaminants Regulated Casual Recreational Commercial Industrial 4

of Concern Visitor Visitor Visitor Worker Worker

Dieldrin Direct Direct Direct Direct Dir/Ind
Aldrin .... Direct Indirect Dir/Ind

Note: Direct exposure pathways for soils include soil ingestion, suspended particulate inhalation, and dermal
contact.
Indirect exposure pathways include open and enclosed space vapor inhalation.

The results of the soil exposure summary indicate that exposure to contamination from the

direct and indirect pathways both contribute to the exceedance of the cumulative PPLVs.

Site CSA-2b is designated as a Priority 1 site based on the most sensitive exposed

population PPLV (i.e., the industrial worker).
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CSA-2b-2

EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUIMJLATIVE VEI

CONTAM INANT PPLV PPLV PPLV El El El OPN
(mg/kg) (rlkg) (r/lkg)

ALDRIN 1.5E+00 6.IE+04 1.5E+00 6.31E-02 1.5E-06 6.3E-02 O.OE00

PPOOE 7.4E+01 3.7E+06 7.4E+01 2.7E-05 5.4E-10 2.7E-05 O.0E+O0

PPD0T 7.4E+01 7.8E.06 7.4E+01 4.1E-05 3.9E-10 4.1E-05 0.01.00

DIELDRIN 1.6E+00 2.8E+04 1.6E+00 1.3E+00* 7.2E-05 1.3E+00 O.OE+00

ENDRIN 2.5E+03 2.3E+07 2.5E.03 4.0E-06 4.4E-10 4.0E-06 O.OE00

ISODRIN 5.8E102 1.4E+07 5.81.02 5.2E-06 2.1E-10 5.2E-06 O.OE+00

TOLUENE 2.5E+06 5.3E+07 2.4E+06 4.0E-07 1.9E-08 4.2E-07 O.0E+00

COPPER 4.2E+05 O.OE+00 4.2E+05 5.7E-04 O.OE010 5.7E-04 O.OE+00

LEAD 1.5E+04 O.OE.OO 1.5E*04 5.4E-03 O.OE010 5.4E-03 O.OE+00

MERCURY 3.3E+03 O.OE+O0 3.3E+03 3.3E-04 O.OE+00 3.3E-04 O.OE+00

ZINC 2.OE+06 O.OE+OO 2.OE+06 1.OE-04 0.OE+O0 1.OE-04 O.OE+0O

"~: El is equal to or exceeds 1.OE-01

If the PPLV value indicated is greater than 1.OOE06 the caLculations ihpty that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.

2

J
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CSA-2b-33 ~EXPOSURE EVALUATIONdS FOR CASUAL VISITORS

DIRECT INDIRECT CWI4JLATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAM4INANT PPLV PPLV PPLV El El El OnW

(mg/kg) (mg/kg) (mg/kg)

ALDRIN 1.51E.00 6.11E.04 1.5E.00 6.31E-02 13E8-06 6.31E-02 0.08.00

PPOO& 7.4E+01 3.78.06 7.4E.01 2.71E-05 5.48-10 2.71E-05 0.08+00

PPDOT 7.4E+01 7.88+06 7.4E.01 4.11E-05 3.9E-10 4.11E-05 0.01E.00

DIELDRIN 1.68+00 2.88+04 1.6E.00 1.38.00* 7.2E-05 1.38+00* 0.08.00

ENORIN 2.5E+03 2.3E+07 2.5E.03 4.01E-06 4.4E-10 4.08-06 0.08.00

ISODRIN 5.8E+02 1.4E+07 5.3E.02 5.2E-06 2.1E-10 5.2E-06 0.08.00

TOLUENE 2.5E.06 5.3E.07 2.48.06 4.01E-07 1.98-08 4.21E-07 0.08.00

COPPER 4.2E+05 0.08.00 4.2E+05 5.71E-04 0.08.00 5.TE-04 0.0E+00

LEAD 1.5E.04 O.0E.00 1.5E+04 5.1.-03 0.01E.00 5.4E-03 0.08.00

MERCURY 3.3E+03 O.OE.OO 3.3E+03 3.3E-04 0.O1E+00 3.3E-04 0.08.00

ZINC 2.OE+06 0.08.00 2.OE.06 1.08-04 O.OE.OO 1.OE-01. 0.08.00

': El is equal to or exceeds 1.OE-01

If the PPLV value indicated is greater than 1.008+06 the calculations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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CSA- 2b- 45 EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAM INANT PPLV PPLV PPLV El El El OPM
(mg/kg) (mg/kg) (mg/kg)

ALDRIN 2.1E-01 4.OE+03 2.1E-01 4.5E-01" 2.3E-05 4.5E-01* O.OE+OO
PPOOE 1.OE+01 2.4E+05 1.OE+01 2.OE-04 8.2E-09 2.OE-04 O.OE+O0
PPDOT 1.0E+01 5.2E+05 1.OE+01 2.9E-04 5.8E-09 2.9E-04 O.OE+OO

DIELDRIN 2.2E-01 1.8E+03 2.2E-01 9.2E+00t  1.IE-03 9.2E+OO* O.OE+O0

ENDRIN 1.1E÷03 3.5E+06 1.1E+03 9.5E-06 2.9E-09 9.5E-06 O.OE+OO

ISODRIN 2.5E+02 2.2E+06 2.5E+02 1.2E-05 1.4E-09 1.2E-05 O.OE+O0
TOLUENE 1.1E.06 1.9E+07 1.OE+06 9.4E-07 5.2E-08 1.OE-06 O.OE.OO

COPPER 2.5E+05 O.OE+O0 2.5E+05 9.7E-04 O.OE+O0 9.7E-04 O.OE+O0
LEAD 9.2E+03 O.OE+O0 9.2E+03 9.1E-03 O.OE+OO 9.1E-03 O.OE+OO
MERCURY 2.OE+03 O.OE+O0 2.OE+03 5.6E-04 O.OE+O0 5.6E-04 O.OE+O0

ZINC 1.1E+06 O.OE+O0 1.1E+06 1.9E-04 O.OE+O0 1.9E-04 O.OE+O0

: El is equaL to or exceeds 1.OE-01

If the PPLV vatue indicated is greater than 1.OOE+06 the caLcutations imrny that the contaminant

does not pose unacceptabLe chronic exposure through the exposure pathway considered, even in its pure form.
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CSA-2b-5

EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El ENC

(mg/kg) (mg/kg) (mg/kg)

ALDRIN 1.9E+00 4.0E-01 3.3E-01 5.0E-02 2.4E-01* 2.9E-01* O.0E÷O0

PPODE 9.3E÷01 1.9E+01 1.6E.01 2.1E-05 1.0E-04 1.2E-04 O.OE00
PPOOT 9.3E+01 1.9E+01 1.6E101 3.2E-05 1.5E-04 1.9E-04 O.OE100

DIELDRIN 2.01E00 5.8E101 1.9E+00 1.0E+00* 3.5E-02 1 01E00* O.OE+00
ENDRIN 1.4E+03 2.9E+02 2.4E÷02 7.3E-06 3.5E-05 4.2E-05 0.01+00

ISODRIN 3.2E+02 6.7E+01 5.5E+01 9.4E-06 4.5E-05 5.4E-05 O.OE+00
TOLUENE 1.4E+06 5.5E+05 3.9E+05 7.2E-07 1.8E-06 2.6E-06 O.0E1O0

COPPER 1.8E+05 0.OE+O0 1.8E+05 1.4E-03 O.0E+00 1.4E-03 0. E+00

LEAD 6.5E+03 O.OE+00 6.5E+03 1.3E-02 O.OE+00 1.3E-02 O.OE+1O I
MERCURY 1.4E+03 0.0E+00 1.4E+03 7.9E-04 O.OE+00 7.9E-04 O.OE+00

ZINC 7.8E+05 O.OE+00 7.8E+05 2.6E-04 O.OE+00 2.6E-04 O.OE+00

*: El is equal to or exceeds 1.0E-01

If the PPLV value indicated is greater than 1.OOE+06 the calculations imply that the contaminant
does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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CSA-2b-65 EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT .IAJMLATIVE VEI

CONTAM1INANT PPLV OSVI ESVI PPLV El El El OP! ENC
(mg/kg) (mg/kg) (mg/kg) (mg/kg)

ALDRIN 1.2E-01 8.1E+03 4.OE-01 9.0E-02 8.IE-01" 2.4E-01* 1.0E+0* 0.0E+O0 O.OE+00
PPDDE 5.7E+00 4.9E+05 1.9E+01 4.4E+00 j.-E-04  1.0E-04 4.5E-04 0.0E+O0 O.OE+00
PPODT 5.7E+00 1.OE+06 1.9E+01 4.4E+00 5.2E-04 1.5E-04 6.8E-04 O.OE+00 O.OE+0
DIELDRIN 1.2E-01 3.71E03 1.9E÷01 1.2E-01 1.6E÷01* 1.OE-01* 1.6E+01* 0.OE+00 O.OE+00

ENDRIN 2.5E+02 3.01E06 8.6E.02 2.01E02 3.9E-05 1.2E-05 5.1E-05 O.OEO0 0.OE00

ISOORIN 5.9E+01 1.9E106 2.0E+02 4.6E+01 5.1E-05 1.5E-05 6.6E-05 O.OE+00 0.OE+O0
TOLUENE 2.6E+05 7.1E+06 1.6E+06 2.2E+05 3.9E-06 7.5E-07 4.6E-06 OoOE+00 O.OE00

COPPER 5.7E+04 0.OE+0O O.OE+00 5.71E+04 4.2E-03 0.0E.00 4.2E-03 O.OE+00 O.OE+O0
LEAD 2.2E+03 O.OE+00 O.OE+00 2.2E+03 3.8E-02 O.OE+00 3.8E-02 O.0E+00 O.OE+00
MERCURY 4.6E+02 0.OE+0O O.OE+OO 4.6E+02 2.4E-03 O.OE+O0 2.4E-03 O.OE+0O O.OE+00
ZINC 1.4E+05 O.OE+00 0. OE+0 1.4E+05 1.4E-03 O.0E+00 1.4E-03 0.0E.O0 O.OE+0O

': El is equat to or exceeds 1.OE-01

If the PPLV value indicated is greater than 1.OOE+06 the calculations imply that the contaminant does not pose unacceptable
chronic exposure through the exposure pathway considered, even in its pure form.

1
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2.7 SITE CSA-2c: MUNITIONS TEST SITE (formerly Site 36-6/25-17: Probable

Test Site with Trench; ESE, 19881/RIC 88063R05 and ESE, 1988m/RIC 88063R05A)

2.7.1 Site-Specific Considerations

Figure CSA-2c-1 and Table CSA-2c-1 depict the target contaminants for Site CSA-2c.

Borings 5554 through 5562, 5564, 5565, 5567, 3301 through 3306, 3309 through 3311, and

3486 through 3490 included in the exposure assessment, consistent with the Central SAR.

According to the site history, no chemicals from the RMA target contaminant list were

suspected to be present in Site CSA-2c (ESE 19881/RIC 88063R05).

2.7.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in

Site CSA-2c are depicted in Figure CSA-2c-1. Toluene, occurring in Boring 3489 (4-5 ft)

and benzothiazole, occurring in Boring 3310 (0-1 ft), were not included in the figure since

they were detected in the nontarget analysis during the Phase I investigation, but they are

still considered a target contaminant for this exposure assessment (see Appendix A).

Methylene chloride, shown in Table CSA-2c-1, is excluded from consideration in the

exposure analysis for this site because it was considered a laboratory contaminant in the

samples analyzed.

Table CSA-2c-I summarizes the maximum concentrations of contaminants measured in soil

above indicator levels for the ICP metals, arsenic, and mercury and CRLs for organic

contaminants from the Phase I and Phase II investigations. The boring number and depth

where the maximum value was observed are shown. No data were included for ICP

metals, arsenic, and mercury for Horizon 2 because direct soil exposure below 10 ft is

assumed to be negligible (see Volume VI-A). Based on available groundwater data from

the first quarter 1987 to the first quarter 1989 sampling period, no evidence of groundwater

contamination beneath this site was found (see Volume VI-A).
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2.7.3 Site Exposure Summary

Tables CSA-2c-2 through CSA-2c-6 present Draft PPLVs and Els for each site

contaminant. The COCs are summarized below for each exposed population and with the

critical exposure pathway identified.

Contaminants Regulated Casual Recreational Commercial Industrial
of Concern Visitor Visitor Visitor Worker Worker

None

The results of the soil exposure summary indicate that there are no COCs. Site CSA-2c is

designated as a Priority 2 site based on the most sensitive exposed population PPLV (i.e.,

the industrial worker).
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CSA-2c-2

EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

(mg/kg) (mg/kg) (mg/kg)

BENZOTNIAZOLE 3.9E+04 6.4E+05 3.7E+04 1.OE-05 6.2E-07 1.1E-05 O.OE.O0

TOLUENE 2.5E+06 4.3E+07 2.4E+06 3.2E-06 1.SE-07 3.4E-06 O.OE+O0

MERCURY 3.3E+03 O.OE+O0 3.3E+03 5.1E-05 O.OE+O0 5.1E-05 O.OE.OO

If the PPLV value indicated is greater than 1.OOE*06 the calculations imply that the contaminant
does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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CSA-2c-3

EXPOSU RE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

(mg/kg) (mg/kg) (mg/kg)

BENZOTHIAZOLE 3.9E+04 6.4E+05 3.7E+04 1.OE-05 6.2E-07 1.IE-05 O.OE+O0

TOLUENE 2.SE+06 4.3E+07 2.4E+06 3.2E-06 1.SE-07 3.4E-06 O.OE+OO

MERCURY 3.3E+03 O.OE÷OO 3.3E+03 5.1E-05 O.OE+O0 5.1E-05 O.OE+O0

If the PPLV value indicated is greater than 1.00E+06 the catculations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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CSA-2c-4

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPH

(mg/kg) (mg/kg) (mg/kg)

BENZOTHIAZOLE 1.7E+04 2.3E+05 1.5E+04 2.4E-05 1.TE-06 2.6E-05 O.OE+O0

TOLUENE 1.1E+06 1.6E+07 9.9E+05 7.5E-06 5.1E-07 8.1E-06 O.OE+00

MERCURY 2.0E+03 O.OE+00 2.OE+03 8.6E-05 O.OE+00 8.6E-05 O.OE+00

If the PPLV value indicated is greater than 7.001E06 the calculations imply that the contaminant

does not pose unacceptabLe chronic exposure through the exposure pathway considered, even in its pure form.
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CSA-2c-5

EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CULUJLATIVE VEI

CONTAMI4NANT PPLV PPLV PPLV El El El ENC

(mg/kg) (mg/kg) (mg/kg)

BENZOTHIAZOLE 2.2E*04 4.5E+03 3.7E+03 1.9E-05 8.9E-05 1.1E-04 O.OE+O0

TOLUENE 1.4E+06 6.1E+04 5.8E+04 5.BE-06 1.3E-04 1.4E-04 O.OE+O0

MERCURY 1.4E+03 OOE+O0 1.4E+03 1.2E-04 O.OE+OO 1.2E-04 O.OE+O0

If the PPLV vatue indicated is greater than 1.00E+06 the calculations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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CSA-2c-6
EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT IND1 , ZT CUMUJLATIVE VEI

CONTAMINANT PPLV OSVI ESVI PPLV El El El OPN ENC

(mg/kg) (mg/kg) (mg/kg) (mg/kg)

BENZOTHIAZOLE 4.OE+03 8.5E+04 1.4E+04 3.OE+03 1.OE-04 3.4E-05 1.3E-04 O.OE+OO O.OE+O0

TOLUENE 2.6E+05 5.8E+O6 1.8E+05 1.OE+05 3.1E05 4.5E-05 7.6E-05 O.OE+O0 O.OE+00

MERCURY 4.6E*02 O.OE+O0 O.OE+00 4.6E+02 3.7E-04 O.OE+OO 3.7E-04 O.OE+OO O.OE+OO

If the PPLV value indicated is greater than 1.00E+06 the calculations imply that the contaminant does not pose unacceptable

chronic exposure through the exposure pathway considered, even in its pure form.
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2.8 SITE CSA-2d: INCINERATOR NN3601 (formerly Site 36 - Nonsource Area;

ESE, 1988n/RIC 88173R01)

2.8.1 Site-Specific Considerations

Figure CSA-2d-1 and Tables CSA-2d-1 and CSA-2d-2 depict the target contaminants for

Site CSA-2d. Borings 3118 through 3121 were included in this exposure assessment,

consistent with the Central SAR. According to site history, no chemicals from the RMA

target contaminant list were suspected to be present in Site CSA-2d (ESE, 1988n/RIC

88173R01).

2.8.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in Site

CSA-2d are depicted in Figure CSA-2d-1. Toluene occurring in Boring 3119 (4-5 ft) was

not included in this figure because it was detected in the nontarget analysis, but it is still

considered a target contaminant for this exposure assessment (see Appendix A). Table

CSA-2d-1 summarizes the maximum concentrations of contaminants measured in soil above

indicator levels for the ICP metals, arsenic, and mercury and CRLs for organic

contaminants from the Phase I and Phase II investigations. The boring number and depth

where the maximum value was observed are shown. No data were included for ICP

metals, arsenic, and mercury in Horizon 2 because direct soil exposure below 10 ft is

assumed to be negligible (see Volume VI-A). Table CSA-2d-2 summarizes the maximum

concentrations detected in groundwater together with the well number, location, sampling

interval, and depth to groundwater.

2.8.3 Site Exposure Summary

Tables CSA-2d-3 through CSA-2d-7 present Draft PPLVs, Els, and VEIs for each site

contaminant. Since the depth to groundwater below Site CSA-2d is greater than 10 ft, the

enclosed space vapor inhalation SPPPLV is included in the calculation of the cumulative

quantity. The COCs are summarized below for each exposed population and with the

critical exposure pathway identified.
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Contaminants Regulated Casual Recreational Commercial Industrial
of Concern Visitor Visitor Visitor Worker Worker

None

The result- of the soil exposure summary indicate that there are no COCs. Site CSA-2d is

designaLd as a Priority 2 site based on the most sensitive exposed population PPLV (i.e.,

the industrial worker).

The following groundwater contaminants result in an unacceptable exposure due to vapor

inhalation as indicated by a VEI value greater than 1:

"• 1,2-Dichloroethane (enclosed)

"• Trichloroethylene (enclosed)
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TABLE CSA-2d-2

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE CSA-2d

AVERAGE SITE DEPTH TO GROUNDWATER: 30 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

1,1,2-TRICHLOROETHANE 62 36090 02/8/88

1,2-DICHLOROETHYLENE 36 36090 02/8/88

1,2-DICHLOROETHANE 370 36090 02/9/88

ATRAZINE 20 36090 01/9/89

BENZOTHIAZOLE 29 36090 01/9/89

BENZENE 150 36090 02/9/88

CHLOROFORM 6.9 36090 02/9/88

CHLOROBENZENE 61 36090 02/9/88

DIBROMOCHLOROPROPANE 0.22 36090 01/9/89

DIISOPROPYLMETHYL PHOSPHONATE 2.1 36090 01/9/89

DITHIANE 980 36090 02/8/88

DIMETHYLMETHYL PHOSPHONATE 260 36090 01/S/89

ETHYLBENZENE 6.3 36090 01/9"89

TOLUENE 19 36090 02/9/18

MALATHION 1.1 36090 01/9/8

1,4-OXATHIANE 1100 36090 02/8/88

TETRACHLOROETHYLENE 29 36090 01/9/89

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990
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I
TABLE CSA-2d-2

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE CSA-2d

AVERAGE SITE DEPTH TO GROUNDWATER: 30 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

TRICHLOROETHYLENE 200 36090 02/8/88

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990
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CSA-2d-3

EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPH

ATRAZINE 4.1E+04 O.OE.OO 4.1E+04 O.OE+OO O.OE+OO O.OE.OO 5.2E-17

BENZENE 8.6E+02 O.OE.OO 8.6E+02 O.OE.OO O.OE*OO O.OE+00 1.1E-07

BENZOTHIAZOLE 3.9E+04 O.OE+OO 3.9E+04 O.OE.OO O.OE+OO O.OE+OO 9.5E-12

CHLOROBENZENE 1.6E+05 O.OE+OO 1.6E+05 O.OE+OO O.OE+OO O.OE.OO 4.OE-10

CHLOROFORM 4.OE+03 O.OE.OO 4.OE.03 O.OE.OO O.OE.OO O.OE+OO 8.OE-iO

DIBROMOCHLOROPROPANE 1.8E+01 O.OE+OO 1.8E+01 O.DE+OO O.OE+OO O.OE+OO 3.5E-10

1,2-DICNLOROETHANE 2.8E+02 O.OE+OO 2.8E+02 O.0E.OO O.OE+OO O.OE+OO 1.6E-07

1,2-DICHLOROETHYLENE 1.7E+05 O.OE+OO 1.7E+05 0-0E+00 O.OE+OO O.OE+OO O.OE+OO

DIISOPROPYLMETHYL PHOSPHONATE 6.6E+05 O.OE+OO 6.6E+05 O.OE.OO O.OE+OO O.OE+OO 3.6E-14

DINETHYNETHYL PHOSPHONATE 1.5E+05 O.OE+OO 1.5E+05 O.OE+OO O.OE.OO O.OE+OO O.OE+OO

DITHIANE 8.3E+04 O.OE+OO 8.3E'-04 O.OE+OO O.OE+OO O.OE+OO O.OE+OO

ETHYLBENZENE 8.3E+05 O.OE+OO 8.3E+05 O.OE+OO O.OE+OO O.OE+OO 3.4E-12

MALATHION 1.7E+05 O.OE+00 1.7'E+05 O-OE+00 O.OE+OO O.OE+OO 3.7E-17

1,4-OXATHIANE 2.5E+05 O.OE+OO 2.5E+05 O.OE+OO O.OE+OO O.OE.OO O.OE+OO

TETRACHLOROETHYLENE 5.1E+02 O.OE+OO 5.1E+02 O.OE+00 O.OE+OO O.OE+OO 9.8E-09

TOLUENE 2.5E+06 3.8E+10 2.5E+06 2.4E-07 1.6E-11 2.4E-07 2.2E-12

1,1,2-TRICHLOROETHANE 4.3E+02 O.OE+OO 4.3E+02 O.OE+00 O.OE+OO O.OE+OO 1.9E-08

TRICHLOROETHYLENE 2.3E+03 O.OE+OO 2.3E+03 O.OE+OO O.OE.OO O.OE+OO 1.3E-07

If the PPLV value indicated is greater than 1.OOE+06 the calculations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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CSA-2d-4I EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMU.LATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

(mg/kg) (mg/kg) (mg/kg)

ATRAZINE 4.1E.04 O.OE.OO 4.11.04 0.01+00 0.OE.00 O.OE.OO 5.2E-17
BENZENE 8.6E+02 0.01+00 6.6E+02 0.01.00 0.01.00 0.01.00 1LIE-07

SENZOTHIAZOLE 3.9E+04 0.01+00 3.9E+04 0.01.00 O.OE.OO 0.01.00 9.5E-12

CHLOROBENZENE 1.6E+05 0.01+00 1.6E+05 0.01.00 0.01.00 0.01.00 4.01-10

CHLOROFORM 4.01.0O3 0.01.00 4.01.03 0.01+00 0.01+00 0.01.00 8.01-10

OIBRONOCHLOROPROPANE 1.81+01 0.01.00 1.81.01 0.01+00 0.01+00 0.01+00 3.5E-10

1.2-DICNLOROETHANE 2.8E+02 0.01+00 2.81.02 0.01+00 0.01+00 0.01+00 1.61-07
1.2-0lCHLOR0ETHYLENE 1.7E+05 0.01+00 1.71+05 0.01+00 0.01+00 0.OE+0O 0.01.00

DIISOPROPYLMETHYL PHOSPHONATE 6.61+05 0.0E.00 6.6E+05 0.01.00 0.01.00 170 3.6E-14
DIMETHYMETHYL PNOSPHONATE 1.5E+05 0.01+00 1.5E.05 0.OE+O O.OE'00 I 0.OE+0O
DITHIANE 8.3E+04 0.OE+00 8.3Ee'04 0.OE+00 0.01.00 3 O.OE+00
ETHYLBENZENE 8.3E+05 0.01+00 8.3E.05 0.0E+00 0.OE.00 D.uk+OO 3.4E112
MALATHION 1.7E+05 0.01+00 1.7E+05 0.OE.O 0.01+00 0.01.00 3.7E-17
1,4-OXA7HIANE 2.5E+05 0.01.00 2.5E.05 0.01.00 0.01+00 0.01.00 0.01.00

TETRACHLOROETHYLENE 5.1E+02 0.01.00 5.11.02 0.OE.O0 0.01+00 0.OE+O0 9.8E-09

TOLUENE 2.5E+06 3.8E.10 2.5E+06 2.4E-07 1.6E-11 2.4E-07 2.2E-12

1,1,2-TRICHLOROETHANE 4.3E+02 0.01.00 4.3E+02 O.OE.00 0.01.00 (0 01.00 1.9E-08

TRICHLOROETHYLENE 2.3E+03 0.01.00 2.3E+03 0.OE.00 O0.0+00 0.OE+O0 1.3E-07

If the PPLV value indicated is greater than 1.OOE+06 the calculations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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CSA-2d-5
EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT witEEcr aZnuriTvE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El CPU
(mg/kg) (mg/kg) (mg/kg)

ATRAZINE 1.BE+04 O.OE+OO 1.8E+04 O.OE+OO O.OE+OO O.OE+OO 3.4E-16

BENZENE 1.2E+02 O.OE+0O 1.2E+02 O.OE+OO O.OE+OO O.OE+OO 1.7E-06

BENZOTHIAZOLE 1.7E+04. O.OE+OO 1.7E+04 O.DE+OO O.OE+OO O.OE+OO 6.1E-11

CHLOROSENZENE 6.BE.04 O.OE+OO 6.SE+O4 O.OE.OO O.OEOO 0O.OE+OO 2.6E-09

CHLOROFORM 5.6E+02 O.OE+OO 5.6E+02 O.OE.O0 O.OE+OO O.OE.OO 1.2E-08

DIBRONOCHLOROPROPANE 2.SE+OO O.OE+OO 2.5E+00 O.OE+OO O.OE+OO O.OE+OO 5.2E-09

1,2-DICHLOROETHANE 3.9E+01 O.OE+OO 3.9E+01 O.0E4OO O.OE.OO O.OE+OO 2.4E-06

1,2-OICHLOROETHYLENE 7.OE.04 O.OE+OO 7.OE.04 O.O!.OO O.OE+OO O.OE+OO O.OE+OO

DIISOPROPYL14ETHYL PHOSPNONATE 2.8E+05 O.OE+OO 2.8E+05 O.OE+OO O.OE.OO O.OE+OO 2.3E-13

DIMETHYMETHYL PHOSPHONATE 6.3E+04 O.OE+OO 6.3E+04 O.OE+OO O.OE+OO O.OE+OO O.OE+OO

DITHIANE 3.5E+04 O.OE+OO 3.5E+04 O.OE+OO O.OE+OO O.OE+OO O.OE+OO

ETHYLBENZENE 3.5E+05 O.OE+OO 3.5E+05 O.OE+OO O.OE.OO O.OE+OO 2.2E-11

MALATHION 7.OE+04 O.OE+OO 7.OE+04 O.OE+OO O.OE+OO O.OE+OO 2.4E-16

1,4-OXATHIANE 1.1E+05 O.OE+OO 1.1E+05 O.OE+OO O.OE+OO O.OE+OO O.OE+OO

TETRACHLOROETHYLENE 7.1E+O1 O.OE+OO 7.IE+O1 O.OE+OO O.OE.OO O.OE+OO 1.5E-07

TOLUENE 1.1E+06 1.4E+10 ¶.1E+O6 5.TE-07 4.4E-11 5.7'E-07 1.4E-11

1,1,2-TRICHLOROETHANE 6.OE+O1 O.OE+OO 6.OE+01 O.OE+OO O.OE+OO O.OE+OO 2.8E-07

TRICHLOROETHYLENE 3.2E+02 O.OE.OO 3.2E+02 O.OE+OO O.OE+OO O.0E+00 2.OE-06

If the PPLV value indicated is greater than 1.OOE+06 the calculations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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CSA-2d-6
EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT INDIRECT CIUMULATIVE DIRECT INDIRECT CUMUJLATIVE VII

CONTAMINANT PPLV PPLV PPLV El El El ENC

ATRAZINE 2.3E+04 0.01.00 2.3E+04 0.01.00 0.01.00 0.01.00 4.4E-10

BENZENE 1.1E.03 0.OE+00 1.11.03 0.01.00 0.01.00 0.01.00 3.2E-01
BENZOTHIAZOLE 2.2E+04 O.OE.OO 2.21.04 0.01+00 0.01.00 0.01.00 8.1E-O5

CHLOROSENZENE 8.81+04 0.OE.00 8.8E.04 0.01.00 0.01.00 0.OE.00 3.4E-03

CHLOROFORM 5.11.03 0.01.00 5.1E+03 0.01.00 0.01.00 0.014-00 2.3E-03

DIDRWIOCHLOROPROPANE 2.3E+01 0.01.00 2.3E+01 0.01.00 0.01.00 0.01.00 9.8E-01.
1,2-DICHLOROETHANE 3.5E+02 0.01.00 3.5E+02 0.01.00 0.01.00 0.01+00 4.5E-01
1,2-DICHLOROETHYLENE 9.2E.04 0.01+00 9.2E+04 0.01.00 0.01+00 0.01.00 0.01+00

OIISOPROPYLMETHYL PHOSPHONATE 3.7E.05 0.01.00 3.7E.05 0.01.00 0.01.00 0.01.00 3.1E-07

DINETHY14ETHYL PROSPHONATE 8.2E.04 0.01+00 8.2E+04 0.01.00 0.01.00 0.01.00 0.01.00

DITHIANE 4.6E+04 0.01.00 4.6E,04 O.OE+O0O0.01+00 0.011-00 0.OE.0O

ETNYLBENZENE 4.6E+05 0.01.00 4.6E.05 0.01.00 0.01+00 0.01.00 2.9E-05

14ALATHION 9.2E+04 0.01+00 9.2E+04 0.OE+00 0.01+00 0.01+00 3.2E-10

1,4-OXATHIANE 1.4E+05 0.01+00 1.4E+05 0.01.00 0.01.00 0.01+00 0.01+00

TETRACHLOROETHYLENE 6.5E.02 0.01+00 6.5E+02 0.OE+00 0.01+00 0.01+00 2.8E-02

TOLUENE 1.4E.06 1.9E.04 1.9E+04 4.3E-07 3.2E-05 3.2E-05 1.91-05

1,1,2-TRICHLOROETHANE 5.5E+02 0.OE+O0 5.5E.02 0.01.00 0.OE+00 0.0E.00 5.3E-02

TRICHLOROETHYLENE 2.9E.03 0.01+00 2.9E.03 0.01.00 0.OE00 O0.01.00 3.8E-01

If the PPLV value indicated is greater than 1.001+06 the caiculations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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CSA-Zd-73 EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMIULATIVE VEI

CONTAMINANT PPLV OSVI ESVI PPLV El El El OPN ENC

ATRAZINE 4.2E.03 0.01.00 0.01.00 4.2E.03 0.01.00 0.01+00 0.01.00 3.91-16 4.4E-10

BENZENE 6.7E+01 0.01.00 0.01.00 6.7E+01 0.01+00 0.01+00 0.01+00 8.4E-07 9.6E-01

BENZOTHIAZOLE 4.OE.03 0.01.00 0.01.00 4.01+03 0.01.00 0.01+00 0.01+00 7.1E-11 8.IE-05

CHLOROGEMZENE 1.5E+04 0.01.00 0.01.00 1.5E.04 0.01.00 0.01.00 0.01.00 3.01-09 3.4E-03

CHLOROFORM 3.1E.02 0.01.00 0.01.00 3.1E+02 0.01.00 0.01.00 0.01.00 6.01-09 6.81-03

DIBROMOCHLOROPROPAME 1.4E+00 0.01.00 0.OE+OO 1.41+00 0.01.00 0.01+00 0.01+00 2.61-09 2.91-03

1,2-DICNLOROETHANE 2.2E+01 0.01.00 0.01.00 2.2E+01 0.01+00 0.01+00 0.01+00 1.2E-06 1.31+00

1,2-DICHLOROETHYLEME 1.7E+04 0.01+00 0.01+00 1.7E.04 0.01+00 0.01+00 0.01.00 0.01.00 0.01+00
DIISOPROPYLMETNYL PHOSPHONATE 6.81.04 0.01+00 0.01.00 6.81.04 0.01.00 0.01+00 0.01.00 2.7E-13 3.11-07
DINETHY14ETRYL PHOSPRONATE 1.51.04 0.01.00 0.01.00 1.51.04 0.01.00 0.01.00 0.01.00 0.01.00 0.E01.0(
DITHIANE 8.5E.03 0.01.00 0.01.00 8.5E+03 0.01+00 0.01+00 0.01.00 0.01.00 0.01.00
ETHYLBENZENE 8.51+04 0.01+00 0.01+00 8.5E.04 0.01+00 0.OE+00 0.01+00 2.51-11 2.9E-05
MALATHION 1.7E.O04 0.01+00 0.01+00 1.71.04 0.01.00 0.01+00 0.01+00 2.81-16 3.21-10

1,4-OXATHIANE 2.5E.04 0.01+00 0.01+00 2.51+04 0.01+00 0.01+00 0.01.00 0.01+00 0.01+00

TETRACHLOROETHYLENE 4.1E.01 0.01+00 0.01+00 4.11+01 0.01+00 0.01.00 0.01+00 7.4E-08 8.41-02

TOLUENE 2.6E+05 5.01+09 5.7E+04 4.6E.04 2.31-06 1.1E-05 1.31-05 1.6E-11 1.9E-05

1,1,2-TRICHLOROETHANE 3.4E.01 0.01+00 0.01+00 3.4E.01 0.01+00 0.01+00 0.01+00 1.4E-07 1.6E-01

TRICHLOROETHYLENE 1.8E.02 0.01.00 0.01.00 1.8E.02 0.01+00 0.01+00 0.01.00 1.01-06 1.1E.00

if the PPLV value indicated is greater than 1.00E+06 the calculations imply that the contaminant does not pose unacceptable

chronic exposure through the exposure pathw~ay considered, even in its pure form.
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2.9 SITE CSA-3: CHEMICAL SEWERS - NORTH PLANTS (formerly Site 36-20;

EBASCO, 1988b/RIC 88286R08)

2.9.1 Site-Specific Considerations

Figure CSA-3-1 and Table CSA-3-1 depict the target contaminants for Site CSA-3. The

borings included in this exposure assessment are from sampling area Morrison-Knudson

Engineers (MKE) 11 and MKE 22. Since this site is a sewer line, most of the chemicals

from the RMA target contaminant list were suspected to be present in Site CSA-3

(EBASCO, 1988b/RIC 88286R08).

2.9.2 -Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in Site

CSA-3 are depicted in Figure CSA-3-1. Methyl cyclohexane, occurring in Boring MKE 22

(0-1 and 1-2 ft), was not included in the figure, since it was detected in the nontarget

analysis. Although not shown in the figure, this nontarget compound was included in the

Central SAR and in the exposure assessment because it passed through the screening

process performed in the RMA Chemical Index (EBASCO, 1988c/RIC 88357R01).

Table CSA-3-1 summarizes the maximum concentration of contaminants measured in soil

above indicator levels for the ICP metals, arsenic, and mercury and CRLs for organic

contaminants from the Phase I and Phase II investigations. The boring number and depth

where the maximum value was observed are shown. No data were included for ICP

metals, arsenic, or mercury in Horizon 2 because direct soil exposure below 10 ft is

assumed to be negligible (see Volume VI-A). No groundwater data table was included for

Site CSA-3 since this site is a sewer line (see Volume VI-A).

2.9.3 Site Exposure Summary

Tables CSA-3-2 through CSA-3-6 present Draft PPLVs and Els for each site contaminant.

The COCs are summarized below for each exposed population and with the critical

exposure pathway identified.
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Contaminants Regulated Casual Recreational Commercial Industrial
of Concern Visitor Visitor Visitor Worker Worker

None

The results of the soil exposure summary indicate that there are no COCs. Site CSA-3 is

designated as a Priority 2 site based on the most sensitive exposed population PPLV (i.e.,

the industrial worker).
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CSA-3-2

EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CU.JULATIVE DIRECT INDIRECT CUMULATIVE VEI
CONTAMINANT PPLV PPLV PPLV El El El DPW

(mg/kg) (mg/kg) (mg/kg)

DIISOPROPYLMETHYL PHOSPHONATE 6.6E+05 1.3E*08 6.6E+05 1.5E-06 8.0E-09 1.5E-06 O.0E1O0

MERCURY 3.3E+03 O.DE+O0 3.3E+03 1.9E-04 O.0E+00 1.9E-04 O.OE100

If the PPLV value indicated is greater than 1.00E+06 the calculations imply that the contaminant
does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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CSA-3-3

EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VE!

CONTAMINANT PPLV PPLV PPLV El El El OPN
(mg/kg) (mo/kg) (mg/kg)

DIISOPROPYLKETHYL PHOSPHONATE 6.6E+05 1.3E+08 6.6E+05 1.5E-06 8.OE-09 1.5E-06 O.OE+O0

MERCURY 3.3E+03 O.OE+O0 3.3E+03 1.9E-04 O.OE+O0 1.9E-04 O.OE+O0

If the PPLV vaLue indicated is greater than 1.OOE+06 the calcuLations impLy that the contaminant
does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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CSA-3-4

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMJLATIVE VEI

CONTA1INANT PPLV PPLV PPLV El El El OPN
(mg/kg) (mg/kg) (mg/kg)

DIISOPROPYLP'THYL PHOSPHONATE 2.8E÷05 4.5E+07 2.8E+05 3.6E-06 2.2E-08 3.6E-06 O.OE+00

MERCURY 2.0E+03 0.OE+O0 2.08E03 3.2E-04 O.0EOO 3.2E-04 O.0E+O0

If the PPLV value indicated is greater than 1.OOE+06 the caLcuLations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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CSA-3-5

EXPOSURE EVALUATIONS FOR COM4ERCIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El ENC
(NO/kg) (//kg) (ng/kg)

OIISOPROPYLNETHYL PHOSPHONATE 3.7E+05 7.7E+04 6.3E+04 2.?E-06 1.3E-05 1.6E-05 O.OE'O0

MERCURY 1.4E+03 O.OE+O0 1.4E+03 4.5E-04 O.OE+OO 4.5E-04 O.OE+OO
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CSA-3-6
EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV OSVI ESVI PPLV El El El OPN ENC

(mg/kg) (mg/kg) (mg/kg) (ma/kg)

DIISOPROPYLNETNYL PHOSPNONATE 6.8E+04 1.7E+07 2.3E+05 5.2E+04 I.5E-05 4.AE-06 1.9E-05 O.OE+O0 O.OE+O0

MERCURY 4.6E+02 O.OE+O0 O.OE+O0 4.6E+02 1.4E-03 O.OE+O0 1.4E-03 O.OE+O0 O.OE+O0

If the PPLV value indicated is greater than 1.00E+06 the caLcutations imply that the contaminant does not pose umacceptable

chronic exposure through the exposure pathway considered, even in its pure form.
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2.10 SITE CSA-4: SECTION 36 - LOW-LEVEL OCP DETECTION (formerly Site 36-3:

Insecticide Pit; ESE, 1988a/RIC 87203R01A)

2.10.1 Site-Svecific Considerations

Figure CSA-4-1 and Tables CSA-4-1 and CSA-4-2 depict the target contaminants for Site

CSA-4. Borings 3007 through 3016, 3025, 3032, 3036, 3039, 3044, 3126 through 3132,

3263 through 3288, 3318, 3319, 3332, 3333, 3466, 3471, 3472, 3478, 3718 through 3729

were included in this exposure assessment, consistent with the Central SAR. According to

site history, no chemicals from the RMA target contaminant list were suspected to be

present in Site CSA-4 (ESE, 1988a/RIC 87203R01A).

2.10.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in Site

CSA-4 are depicted in Figure CSA-4-1. Table CSA-4-1 summarizes the maximum

concentrations of contaminants measured in soil above indicator levels for the ICP metals,

arsenic, and mercury and CRLs for organic contaminants from the Phase I and Phase II

investigations. The boring number and depth where the maximum value was observed are

shown. No data were included for ICP metals, arsenic, and mercury in Horizon 2 because

direct soil exposure below 10 ft is assumed to be negligible (see Volume VI-A). Table

CSA-4-2 summarizes the maximum concentrations detected in groundwater together with

the well number, location, sampling interval, and depth to groundwater.

2.10.3 Site Exposure Summary

Tables CSA-4-3 through CSA-4-7 present Draft PPLVs, Els, and VEIs for each site

contaminant. Since the depth to groundwater below Site CSA-4 is greater than 10 ft, the

enclosed space vapor inhalation SPPPLV is included in the calculation of the cumulative

quantity. The COCs are summarized below for each exposed population and with the

critical exposure pathway identified.
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Contaminants Regulated Casual Recreational Commercial Industrial
of Concern Visitor Visitor Visitor Worker Worker

Dieldrin Direct Direct Direct Direct Direct
Aldrin ........ Direct
Chlordane ........ Direct
Cadmium ........ Direct

Note: Direct exposure pathways for soils include soil ingestion, suspended particulate inhalation, and dermal
contacL

The results of the soil exposure summary indicate that exposure to contamination from the

direct pathways are the primary contributors to the exceedance of the cumulative PPLVs.

Site CSA-4 is designated as a Priority I site based on the most sensitive exposed

population PPLV (i.e., the industrial worker).

No groundwater contaminants result in an unacceptable exposure due to vapor inhalation as

indicated by VEI values less than 1.
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I
TABLE CSA-4-2

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE CSA-4

AVERAGE SITE DEPTH TO GROUNDWATER: 25 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

1,1,1-TRICHLOROETHANE 3.1 36146 05/10/88

1,1-DICHLOROETHANE 2.4 36069 01/3/89

BENZENE 8.0 36069 01/3/89

CHLOROFORM 78 36069 02/12/88

CHLOROBENZENE 4.2 36069 02/12/88

DIISOPROPYLMETHYL PHOSPHONATE 0.91 36146 01/3/89

DITHIANE 6.8 36146 01/3/89

TETRACHLOROETHYLENE 2.1 36146 05/10/88

TRICHLOROETHYLENE 1.6 36075 02/8/88

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990
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CSA-4-33 EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPti
(wig/kg) (nig/kg) (mg/kg)

ALORIN 1.5E+00 9.5E+04 1.5E+00 1.3E-02 2.01-07 1.3E-02 0.01.00

BENZENE 8.6E+02 0.OE.O0 8.6E+02 0.OE+0O 0.01.00 0.01.00 1.7E-05

CHLORDANE 2.01.01 1.OE+07 2.OE+01 1.4E-02 2.6E-08 1.4E-02 0.01.00

CHLOROSENZENE 1.6E.05 0.01.00 1.6E.05 0.01.00 0.01.00 0.01.00 7.7E-08

CHLOROFORM 4.01.03 0.01.00 4.01.03 0.01.00 0.01.00 0.01.00 2.5E-05
PPDDE 7.4E.01 5.81.06 7.4E.01 1.6E-04 2.1E-09 1.61-04 0.01.00

PPODD 7.4E.01 1.2E+07 7.4E.01 1.9E-04 1.21E-09 1.91-04 0.01.00

1.1-DICHLOROETHANE 2.8E.02 0.01.00 2.81.02 0.01.00 0.01.00 0.01.00 1.4E-09

OIELDRIN 1.61.00 4.3E.04 1.61.00 3.7E.01* 1.4E-05 3.7E-01* 0.01.00

DIISOPROPYLMETHYL PHOSPHONATE 6.6E.05 0.01.00 6.6E.05 0.01.00 0.01.00 0.01.00 4.5E-11

DITHIANE 8.3E.04 0.01.00 8.3E.04 0.01.00 0.01.00 0.01.00 0.01.00

ENDRIN 2.5E.03 3.5E.07 2.5E.03 3.6E-05 2.6E-09 3.6E-05 0.01.00

ISODRIN 5.81.02 6.91.06 5.81.02 1.01-05 8.71-10 1.01-05 0.01.00

TETRACHLOROETHYLENE 5.1E.02 0.01.00 5.11.02 0.01.00 0.01.00 0.01.00 2.01-06

1,1,1-TRICHLOR0ETHANE 7.51.05 0.01.00 7.5E.05 0.01.00 0.01.00 0.01.00 4.01-09

TRICHLOROETHYLENE 2.31.03 0.01.00 2.31.03 0.01.00 0.01.00 0.01.00 3.01-06

CADMIUM 4.5E.02 0.01.00 4.5E+02 7.3E-03 0.01.00 7.3E-03 0.01.00

COPPER 4.2E.05 0.01.00 4.2E.05 1.7E-04 0.01.00 1.7E-04 0.01.00

LEAD 1.5E+04 0.01.00 1.51.04 3.9E-03 0.01.00 3.91-03 0.01.00

MERCURY 3.3E.03 0.01.00 3.3E.03 3.6E-04 0.01.00 3.61-04 0.01.00

ZINC 2.01.06 0.01.00 2.OE.06 5.5E-05 0.01.00 5.5E-05 0.01.00

*: El is equal to or exceeds 1.01-01

if the PPLV value indicated is greater than 1.001+06 the calcutations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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CSA-4-43 EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El CPW

(mg/kg) (mg/kg) (mg/kg)

ALORIN 1.5E+00 9.5E+04 1.5E.OO 1.3E-02 2.01-07 1.3E-02 0.01.00

BENZENE 8.6E+02 0.01.00 8.61.02 0.01.00 0.01.00 0.01.00 1.7E-05

CHLORDANE 2.01.01 1.01.07 2.01.01 1.4E-02 2.61-08 1.4E-02 0.01400

CHLOROBENZENE 1.6E+05 0.01.00 1.6E+05 0.01+00 0.01.00 0.01.00 7.7E-08

CHLOROFORM 4.01.03 0.01.00 4.01.03 0.01+00 0.01.00 0.01.00 2.5E-05

PPDDE 7.4E.01 5.8E+06 7.4E1.01 1.61-04 2.11-09 1.6E-04 0.01.00

PPOOT 7.4E+01 1.2E+07 7.4E.01 1.9E-04 1.2E-09 1.9E-0.4 0.01.00

1,1-DICNLOROETNANE 2.8E+02 0.01.00 2.8E.02 0.01.00 0.01+00 0.01.00 1.4E-09

DIELORIN 1.61.00 4.31.04 1.6E.00 3.7E-01* 1.4E-05 3.7E-01' 0.01E.00

DIISOPROPYL14ETHYL PHOSPHONATE 6.6E+05 0.OE,00 6.6E.05 0.01.00 0.01E+00 0.01.00 4.51E-11
DITNIANE 8.3E+04 0.01.00 8.3E.04 0.01+00 0.0E+00 0.OE.00 0.01.00

ENORIN 2.5E+03 3.5E+07 2.5E.03 3.6E-05 2.6E-09 3.6E-05 O.OE.00

ISOORIN 5.81+02 6.9E+06 5.8E+02 1.OE-05 8.71-10 1.OE-05 0.01.00

TETRACHLOROETHYLENE 5.1E+02 O.OE+00 5.1E+02 0.01.00 0.01.00 0.OE.0O 2.01-06

1,1,1-TRICHLOROETHANE 7.5E+05 O.OE.00 7.5E.05 0.OE.00 O.OE*00 0.OE.00 4.01-09

TRICHLOROETHYLENE 2.3E+03 0.01.00 2.3E.03 O.OE.O0 O.OE00 O0.OE.00 3.01-06

CADMIUM 4.5E+02 0.01.00 4.5E.02 7.3E-03 0.01.00 7.3E-03 0.01.00

COPPER 4.2E.05 0.01.00 4.2E.05 1.7E-04 0.OE.00 1.7E-04 0.01.00

LEAD 1.SE.04 O.OE+O0 1.5E.04 3.9E-03 0OE.0E0 3.9E-03 0.01.00

MERCURY 3.3E+03 0.01+00 3.3E+03 3.6E-04 0.01.00 3.6E-04 0OE.00+

ZINC 2.OE.06 0.01.00 2.OE.06 5.5E-05 0.01.00 5.5E-05 0.01.00

': El is equal, to or exceeds 1.OE-01

If the PPLV value indicated is greater than 1.00E+06 the calculations imply that the contaminant
does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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CSA-4-5

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUhMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

(mg/kg) (mg/kg) (mg/kg)

ALDRIN 2.1E-01 6.3E*03 2.IE-O1 9.2E-02 3.01-06 9.2E-02 0.01.00
IIENZENE 1.2E+02 0.01.00 1.21.02 0.0E+00 0.0E.00 0.01.00 2.6E-04

CHLORDAVE 2.7E+00 6.81.05 2.7E+00 1.01-01 4.01-07 1.01-01 0.01.00
CHLOROBENZENE 6.81.04 0.01.00 6.81.04 0.0E.00 0.01.00 0.01.00 5.01-07
CHLOROFORM 5.6E.02 0.01.00 5.61.02 0.01.00 0.01.00 0.01.00 3.8E-04
PPOOE 1.01.01 3.8E.05 1.01.01 1.2E-03 3.1-08 1.21-03 0.01.00
PPOOT 1.0E+01 8.0E.05 1.01.01 1.4E-03 1.?E-08 1.41-03 0.01.00
1,1-DICHLOROETHANE 3.9E+01 0.01.00 3.91.01 0.01.00 0.01.00 0.01.00 2.11-08

DIELORIN 2.2E-01 2.9E.03 2.2E-01 2.TE*00* 2.OE-04 Z.7E.00* 0.01.00

DIISOPROPYL14ETRYL PHOSPHONATE 2.8E.05 0.01.00 2.51.05 0.0100 0.100 O.O+0 0OE.O 2.91-10

DITHIANE 3.5E+04 0.01.00 3.5E404 O.OE.00 0.01.00 0.OE.0O 0.01.00

ENDRIN 1.1E+03 5.4E.06 1.1E.03 8.5E-05 1.7E-08 8.5E-05 0.01.00

ISOORIN 2.5E+02 1.11.06 2.5E.02 2.41-OS 5.6E-09 2.4E-05 0.01.00

TETRACHLOROETHYLENE 7.1E+01 0.01.00 7.11.01 0.01.00 0E.OE+O 0.01.00 3.01-05

1,1,1-TRICMLOROETHANE 3.2E+05 0.01.00 3.2E.05 0.01.00 0.OE.00 0.01.00 2.6E-08

TRICHLOROETHYLENE 3.2E+02 0.01.00 3.2E+02 O.OE.OO O.OE.O0O0.OE.OO 4.5E-05

CADMIUM 5.81.01 0.01.00 5.81.01 5.7E-02 0.01.00 5.71-02 0.01.00
COPPER 2.5E+05 0.01.00 2.5E.05 2.81-04 0.01.00 2.8E-04 0.01.00
LEAD 9.2E.03 0.01.00 9.2E.03 6.5E-03 0.01.00 6.5E-03 0.01.00

MERCURY 2.OE.03 0.01.00 2.01+03 6A1-04 0.01.00 6.1E-04 0.01.00

ZINC 1.1E+06 0.01.00 1.11.06 1.OE-04 0.OE.00 1.01-04 0.01.00

El is equal to or exceeds 1.01-01

If the PPLV value indicated is greater than 1.OOE+06 the calculations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathwiay considered, even in its pure form.
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CSA-4-63 ~EXPOSURE EVALUATIONS FOR COMMEERCIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMUJLATIVE VE!

CONTAMINANT PPLV PPLV PPLV El El El ENC

(mg/kg) (mg/kg) (mg/kg)

ALDRIN 1.9E.00 4.01-01 3.3E-01 1.01-02 4.8E-02 5.8E-02 0.01.00

BENZENE 1.11.03 0.01.00 1.1E+03 0.01.00 0.01.00 0.0E+00 2.4E-02

CHLORDANE 2.5E+01 1.4E.04 2.5E+01 1.11-02 2.01-05 1.1E-02 0.01+00

CNLOROBENZENE 8.81.04 0.01.00 8.81.04 0.01+00 0.01.00 0.01.00 3.2E-04

CHLOROFORM 5.1E.03 0.01.00 5.11.03 0.01.00 0.01.00 0.01+00 3.5E-02
PPDDE 9.3E+01 1.9E.01 1.6E+01 1.3E-04 6.2E-04 7.5E-04 0.0E+00

PPODT 9.3E+01 1.9E+01 1.6E.01 1.5E-04 7.2E-04 8.7E-04 0.01.00

¶ *1 -DICHIOROETHANE 3.6E.02 Q.OE.0 3.6E+02 0.01.00 0.01.00 0.01.00 1.9E-06
DIELORIN 2.01.00 5.81.01 1.9E.00 3.01.01* 1.01-02 31.IE01* 0.0E+00
DIISOPROPYLMETHYL PHOSPHONATE 3.7E.05 0.OE.00 3.7E+05 0.01.00 0.01.00 0.OE+00 1.9E-07

DITHIANE 4.6E.04 0.01.00 4.6E.04 0.01.00 0.01.00 0.01.00 0.01.00
ENDRIN 1.4E.03 2.9E.02 2.4E+02 6.5E-05 M.E-04 3.8E-04 0.01.00

ISO0RIN 3.2E+02 6.7E.01 5.5E.01 1.9E-05 8.9E-05 1.11-04 0.01.00

TETRACHLOROETHYLENE 6.5E.02 0.01.00 6.5E+02 0.01.00 0.01.00 0.01.00 2.71-03

1,1,1-TRICHL0R0ETHANE 4.2E+05 0.OE.00 4.2E.05 0.01.00 0.OE.00 0.01.00 1.71-05

TRICHLOROETHYLENE 2.9E.03 0.01.00 2.9E.03 0.01.00 0OE.00+ 0.01.00 4.11-03

CADMIUM 3.6E+02 0.01.00 3.6E.02 9.2E-03 0OE.0E0 9.2E-03 0.01.00

COPPER 1.8E+05 O.OE.00 1.81-05 4.01-04 0.01.00 4.01-04 0.01.00

LEAD 6.5E+03 0.01.00 6.5E+03 9.2E-03 0.OE+00 9.2E-03 0.01.00

MERCURY 1.4E+03 0.01.00 1.4E+03 8.6E-04 0.01.00 8.6E-04 0.01.00

ZINC 7.8E+05 0.01.00 7.8E.05 1.4E-04 0.OE.00 1.4E-04 0.01.00

': El is equal to or- exceeds 1.01-01
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CSA-4.-7
EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CUMUJLATIVE DIRECT INDIRECT CUMIULATIVE VEI

CONTAMINANT PPLV OSVI ESVI PPLV El El El OPH INC

(mg/kg) (74/kg) (ralkg) (74/kg)

ALDRIN 1.2E-01 1.3E+04 4.01-01 9.01-02 1.6E.01* 4.8E-02 2.1E-01* 0.01+00 0.01+00

BENZENE 6.7E.01 0.01.00 0.01.00 6.7E+01 0.01.00 0.01+00 0.01.00 1.3E-04 7.1E-02

r'ILORDANE 1.5E.00 1.4E.06 5.2E+00 1.2E+00 1.81.01* 5.2E-02 2.3E.01* 0.01.00 0.01.00

CHLOROGENZ'-NE 1.5E+04 0.01+00 0.01+00 1.5E+04 0.OE.00 0.OE.00 0.01.00 5.71-07 3.2E-04

CHLOROFORM 3.1E+02 0.01.00 0.01.00 3.11+02 0.0E+0O 0.OE+0O 0.01.00 1.9E-04 1.01-01

PPDDE 5.7E.00 7.7E.05 1.9E.01 4.4E+00 2.1E-03 6.2E-04 2.71t-03 0.01.00 0.01.00

PPDDT 5.7E+00 1.6E.06 1.9E.01 4.4E.00 2.4E-03 7.2E-04 3.2E-03 0.01.00 0.01.00

1,1-DICHLOROETHANE 2.3E+01 O.OE.O0 0.01.00 2.31+01 0.OE.00 0.01.00 0.01.00 1.01-08 5.81-06

DIELDRIN -1.21-01 5.8E.03 1.9E.01 1.21-01 4.81,00* 3.1-02 4.91,00* 0.01.00 0.01+00

DIISOPROPYLMETNYL PHOSPHONATE 6.8E.04 0.01+00 0.01.00 6.81+04 0.01.00 0.01.00 0.01+00 3.3E-10 1.9E-07

DITIIIANE 8.5E+03 0.01.00 0.01+00 8.5E+03 0.01.00 0.01.00 0.01+00 0.01.00 0.01.00

ENDRIN 2.5E.02 4.7E+06 8.61+02 2.01+02 3.51-04 1.OE-04 4.6E-04 0.01+00 0.01.00

ISOORIN 5.9E.01 9.21+05 2.OE+02 4.6E+01 1.01-04 3.01-05 1.3E-04 0.01+00 0.01+00

TETRACHLOROETHYLENE 4.11.01 0.01+00 0.01.00 4.1E+01 0.01+00 0.01+00 0.01.00 1.5E-05 8.21-03

1,1,1-TRICHLOROETRANE 7.81+04 0.01.00 0.01.00 7.81+04 0.01+00 0.01+00 0.01+00 3.01-08 1.71-05

TRICHLOROETHYLENE 1.81+02 0.01+00 0.01+00 1.8E+02 0.01+00 0.01.00 0.01+00 2.21-05 1.2E-02

CADMIUM 7.6E+00 0.01+00 0.01+00 7.6E+00 4.3E.01* 0.OE+O0 4.3E-01* 0.01+00 O.OE+O

COPPER 5.7E+04 0.01+00 0.01+00 5.7E+04 1.2E-03 0.OE+O0 1.21-03 0.01+00 0.01+00

LEAD 2.2E+03 0.01+00 0.01+00 2.2E+03 2.71-02 0.01+00 2.71-02 0.01+00 0.01+00

MERCURY 4.61+02 0.01+00 0.01+00 4.6E+02 2.6E-03 0.01+00 2.6E-03 0.01+00 0.01+00

ZINC 1.41.05 0.01+00 0.01+00 1.4E+05 7.91-04 0.01+00 7.9E-04 0.01+00 0.01+00

*: El is equal to or exceeds 1.01-01

If the PPLV value indicated is greater than 1.001+06 the calculations jimply that the contaminant does not pose unmacceptable
chronic exposure through the exposure pathway considered, even in its pure form.
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3.0 STUDY AREA EXPOSURE SUMMARY

The exposure assessment results for the CSA at RMA are summarized in Table 3-1. Of

the 10 sites evaluated, 7 sites were designated as Priority I sites based on the most

sensitive exposed population PPLV (i.e., the industrial worker). These include:

"• Pesticide Pit (CSA-la)

"* Complex Disposal Area South (CSA-lb)

"* Complex Disposal Area North (CSA-lc)

"• Sanitary Landfill and Incinerator 834 (CSA-ld)

"• Munitions Test Buildings (CSA-2a)

"* Parking Lot/Scrap Storage (CSA-2b)

"* Section 36 - Low-Level OCP Detection (CSA-4)

Three sites were designated as Priority 2 sites based on the most sensitive exposed

population PPLV (i.e., the industrial worker). These include:

"* Munitions Test Site (CSA-2c)

"* Incinerator NN3601 (CSA-2d)

"* Chemical Sewer - North Plants (CSA-3)

The COCs in soils (i.e., those displaying an El greater than 0.1) for the CSA, based on the

most sensitive exposed population PPLV (i.e., the industrial worker), are:

"* Aldrin I

"* Benzene

" Benzothiazole

"* Bicycloheptadiene

"* Carbon tetrachloride

"* Chlordane

"* Chloroacetic acid

"* Chloroform

"* Chlorophenylmethyl sulfide

"• Dibromochloropropane

"* PPDDE

3-1
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3 * PPDDT

* 1 ,2-Dichloroezhane

* 1,1 -Dichioroethylene

* Dicyclopentadiene

* Dieldrin

* Dimethyldisulfide

* Endrin

* Fluoroacetic acid

* Hexachiorocyclopentadiene

* Isodrin

* Methylene chloride

* Methylisobutyl ketone"

* 1,1 ,2,2-Tecrachloroechane

* Tetrachioroethylene

* Arsenic

* Cadmium

* Chromium

* Copper

* Lead

The groundwater COSs (i.e., those displaying a VEX greater than 1.0) for the CSA are:

* Benzene

* Carbon tetrachioride

* Chloroform
* Dibromochioropropane

* 1,2-Dichioroethane

* 1,1 -Dichioroethylene

* Trichloroethylene

�/ Identified �s a COC for the commercial worker only (see Volume VII. Section 4.2).
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TABLE CSA-3-1
NUMBER OF EXCEEDANCES FOR CONTAMINANTS OF CONCERN

IN THE CENTRAL STUDY AREA

Contaminant of Concern Number of Exceedances

Aldrin 6
Benzene 2
Benzothiozole 1
Bicycloheptadiene 1
Carbon tetrachloride 1
Chlordane 4
Chloroacetic acid 1
Chloroform 1
Chlorophenylmethyl sulfide 1
PPDDE 3
PPDDT 1
Dibromochloropropane 3
1,2-Dichloroethane 1
1,1-Dichloroethylene 1
Dicyclopentadiene I
Dieldrin 7
Dimethyldisulfide I
Endrin 1
Fluoroacetic acid 5
Hexachlorocyclopentadiene 2
Isodrin 1
Methylene chloride 3
Methylisobutyl ketone" 1
1,1,2,2-Tetrachloroethane 1
Tetrachloroethylene 2
Arsenic 3
Cadm~ium 5
Chromium I
Copper 1
Lead 1

1/ Identified as a COC for the commercial worker only (see Volume VII. Section 4.2).
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U NONTARGET SCREENING

A number of nontarget contaminants were originally identified through a screen (i.e.,

toxicity, concentration, frequency of occurrence) of the nontarget fraction of the Phases I

and HI RI data as part of the RMA Chemical Index (EBASCO, 1988a/RIC88357ROI).

These contaminants were carried through to the exposure assessment where an additional

screening was performed to determine whether PPLVs should be developed for each of the

site-specific nontarget contaminants. Development of PPLVs for these contaminants was

based on four screening criteria, namely, frequency of occurrence, similarity of the

nontarget concentration to that of target contaminants, suspicion that the detection was a

laboratory contaminant, and co-occurrence of nontargets with targets in Arsenal soils (see

Volume VI-A, Section 2.2.3.1).

The results of the nontarget evaluations for each site of Central Study Area, their screening

parameters, and the decision to further consider or reject them, are presented in Table A-1.
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Appendix B

Central Study Area

Three sites in this study area had exceedances of the open space vapor inhalation pathway:

CSA-la, CSA-lb, and CSA-lc. According to the methodology presented in Volume IV,

Section 4.5.8, the representative exposure index (EI,) was calculated using the mean soil

contaminant concentration at the site for the specific contaminant(s) in question.

The mean soil contaminant concentrations were calculated as the geometric mean of the hits

for contaminants with less than 30 percent hits and the adjusted geometric mean of the hits

for contaminants with greater than 30 percent hits. This procedure was adopted to ensure the

most conservative computation of the mean values.

The EIw was then calculated using the lowest open space SPPPLV calculated for a particular

contaminant at the site. The open space SPPPLVs used were either recreational (Rec) and

industrial (mId). EI,'s with values greater than 0.1 are exceedances and are designated with

an asterisk. The sites, contaminants, SPPPLVs, mean concentrations, and EI.'s are listed in

Table B-1.

For the contaminants with EIlm exceedances, the distances from the center of the site to the

nonattainment boundary were calculated. These distances, Dcn's, are listed in Table B-2.

B-2
REA21/APP0152.REA 9W24/90 4:29 pnm una



TABLE B-i
CENTRAL STUDY AREA EIw's

Mean
SPPPLV Concentrations

Site Contaminant (ug/kg) (ug/kg) El1m

CSA-la DBCP 640 Ind 0.72 1.1 x 10-i

CSA-lb DBCP 0.35 Rec 0.04 0.11*

CSA-lc Aldrin 2,000 Rec 0.22 1.1 x 10'
Dieldrin 900 Rec 0.46 5.1 x 10'
Hexachloro-

cyclopentadiene 82 Rec 4.4 0.050
Tetrachlo-

ethylene 1,900 Ind 32 0.017
1,1,2,2-Tetra-

chloroethane 27 Ind 15 0.56*

* Exceedacc

TABLE B-2
CENTRAL STUDY AREA Dcurr's

Site Contaminant Durr (m)

CSA-lb DBCP 650

CSA-lc 1,1,2,2-Tetra-
chloroethane 979
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